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FLAKY FINE POWDER, PRODUCTION THEREOF, AND COSMETIC

[ Field of the invention ]
Tﬁe present invention relates to a flaky fine powder
- which is used as é compounding agent for cosmetic, pigment,
and paint, or as a filler for such materials as plastics,
and p;oduction-thereof. 'Furthermore, the present invention
relates to cosmetic in which the aforesaid flaky fine power

is compounded.

[ Pfio: Art ]

A flaky fine powder has been used as a compounding agent
for such materials as cosmetic, pigment, and paint, or as a
fille;'for such materials as plastics, and as ;his type of
flaky fine powder, that produced by covering a surface of.a

. :f' flaky.substance such as mica as a base with metal oxide or
other approprlate material is well known. |

" This type of flaky fine power is produced by
ﬁggcipitatlng hydrqx1de from aqueous solution of metallic
sélf under coexistence of a flaky substance as a base and
depositing said hydroxide on the surface of the flaky
substance.

However, a covering layer formed.on the surface of the
aforesaid flaky substance is a layer combrising primary
particles and/or aggregated particles of the hydroxide and
having uneven thickness. For this reason, it is extremely
difficult to control a form or a thickness of covered

particles.
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i s conpounded. [ Prior Art ] A flaky fine powder has been used as
& conpoundi ng agent for such materials as cosnetic, pignent, and paint,
or as a filler for such materials as plastics, and as this type of
flaky fine powder, that produced by covering a surface of a flaky
substance such as mca as ‘a base wth netal oxide or ot her appropriate
material is well known. This type of flaky fine power is produced by
precipitating hydroxi de from aqueous solution of netallic salt under
coexi stence of a flaky substance as a base and depositing said hydroxide
on the surface of the flaky subst ance. However, a covering |ayer
formed on the surface mf dd¥ tioaf,0kemaiia fph&bbs%ubit @meaubalanl d¥€the
conprising primary
conventional type of flaky fine powder covered with oxides

was to make use of physical characteristics specific to the

oxides used for covering (such as a refractive index or a

light transmittance), but a flaky fine powder for use of its

function originated from the shape Jf covered particles had

not been known.

By the way, in German Patent Laid Open Publication No.
3922178 which was laid open on January 17, 1991 after the
priority date (August 16,1990) of this PCT application, a
minute flaky base which does not aggregate but has a high
dispersibility, characterized in that said base contains
spherical particles, each having a smaller diameter as
compared to that of the minute flaky base, by at least 0.5
% by weight, isddisclosed. And, it is described in this
publication that, as the minute flaky base, that having a
diameter in a range from at maximum 1 to 500 gm is suited,
and that a diameter of the spherical particle should
prefetably be in a range from 0.05 to 50 g m.

It seems that the base can easily mové because spherical
particles act as a kind of ball bearings on the surface of
the minute flaky substance. _

Furthermore, in the aforesaid publication, a method of
mixing a suspension of a minute flaky base with a
suspension of spherical particles, each'having a smaller
diameter as compared to that of the base, then filtering,
drying, and calcining, if necessary, the base is disclosed
as a method of producing the aforesaid minute flaky base
not aggregating'and_having a high dispersibility. Also it
is described in the publication that, when preparing the
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parti‘cl es and/ or aggregated particles of the hydroxide and havi ng uneven
thickness. For this reason, it is extremely difficult to control a form

or a thickness of covered .part.icles.
2 In addition, a main purpose of production of the conventi onal

type of- flaky fine pomder covered with oxides was to make use of physi cal
characteristics specific to the oxi des used for covering (such as a
refractive index or a- light transmttance), but a flaky fine powder for

use of its
mixture described above, it is important to fully mix the

two suspensions by means of ultrasonic processing.

[ Disclosure of the Invention ]

Objects of the present invention include, by covering a
surface of a flaky substance as a base with spherical
particles, reducing the glossiness of the base caused by the
irregular reflection of light on its surface and iimproving
the slipperiness to pfovide new and at the same time useful
flaky fine powder as well as pfoduction thereof.

The flaky fine powder according to the present invention
qombrises a flaky substance and silica particles deposited
on its surface, or comprises the flaky substance and the
silica particles furthermore immobilized by hydrolysate of
alkoxysilane or silica gel.

The flaky fine powder according to the present invention
is produced by adding alkokysilane in a dispersioﬁ
containing a flaky substance and silica particles and then
hydrolyzing the alkoxysilane, or by adding silicic acid
solution in the dispersion described above and gelling the
silicic acid solution.

Furthermore, a production of the flaky fine powder
according to the present invention comprising depositing
silica part;cles on a base in a dispersion, or immobilizing
by hydrolysate of alkoxysilane and/or silica gel,.which is
very simple and economical, and spherical silica particles
are tightly carried on the surface of- the flaky substance,
so that the flaky fine powder is physically very stable and

is available for various applications as described above.
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tuncfion originated fromthe shape of covered particles had not been
kKnown. By the way, in Gernman Patent Laid Open Publication No. 3922178
whi ch was | aid open on January 17, 1991 after the priority date (August

16, 1990) of this PCT application, a mnute flaky base which does not
aggregate but has a high dispersibility, characterized in that said base
contains spherical particles, each having a smaller dianeter as conpared
to that of the mnute flaky base, by at least 0.5 %by weight, is

di scl osed. And, "it is described in this publication that, as the mnute

fl aky base, that having a dianmeter in a range fromat maxinum1 to 500

[err] mis suited; pAfdt bBadridrdbR TRt S (bfra{,i}QJSS@herl cal particle should
preferably be in a range- from0.05 to 50[err] . It seens that the

base can easily nove Bégadséssphérawahg phoWLnbes preéfasred kanea off bal |

bearings on the Sgrggggsfgn when depositing silica particles on a flaky
substance'with the permittivity (& ) [ ~ 1 in the
horizontal axis and the ion concentration (N) [ ppm ] in
the vertical-axis. . _

Fig.2 and Fig.3 are pictures showing the structure of
particles on the surface of -the flaky fine powders obtained.
in Example 1 and Example 21 respectively,.while-Fig.4 and
Fig.5 are pictures showing the structure of particles on the
surface of the flaky fine powders obtained in Example 1 and
Example 21 respectively affer the samples underwent the
fixing test.

Fig.6 through Fig.1l0 are dfawings of reflected light
distributions showing sqattering of reflected light when
ligﬁt is irradiated on samples A to E respectively. |

]
[ Best Mode for Carrying out the Invention ].

Description is made in detail for the flaky fine powder
according to fhe;present invention and production thereof.

There is no restriction over a base in the present
invention, as far as the substance is flaky or scalelike,
and generally such materials as a natural mica group

" including comhon mica, biotite, and sericite, or synthetic
mica,.talc platelike silica, platelike titania, and glass
flakes are available,

appropriate thickness of a flaky substance is allowable
for each application, but generally a flaky substance having
a thickness of approximately 1 um or less is often used.

Silica particles deposited on a flaky substance are’
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the finute flaky substance. Furthernore, in the aforesaid publication,
a nmethod of mxing a suspension of a mnute flaky base with a sus
of spherical particles, each having a smaller dianmeter as conpared to that

of the base, then filtering, drying, and cal cining,

i f necessary,

pensi on

t he base

I's disclosed as a nmethod of producing the aforesaid m nute flaky base not

aggregating and having a high dispersibility. Also it

is descri bed

in the

publication that,

when preparing the

3 m xt ure descri bed above, it is inportant to fully mx the

.almost spherical, and an average particle sizg should

preferably be approximately 5.0 g m or less, and particles

having an average particle size in a range from 0.05 to 3y
m are especially preferred. The silica particles may

comprise either only Si0. or compound oxide or mixture of

the main component with one or more components other than

8io, such as Al,0,, TiO., ZrO., Mg0, zZnO, CeO;, or Fe.O;.

There is no specific restriction over a method of

preparing silica particles and a method of dispersing the

silica particles in a dispersion medium, and the silica
particles are available in any form of hydrosol, organosol,
or powder.

An operation to deposit silica particles on a surface of
a base is carried out in a dispersion.

As a dispersion medium, water or organic so}vent such as
alcohol, glycol, ester, ketone or aromatic hyqrdcarbon
solvent can be used independen£1y or in combination thereof.

The operation for dépositing silica particles on a

surface of a f@aky substance can be carried out in any of

'the followiné three ways.

" (1) A base is added in a dispersion with silica particles

dispersed therein, and then the dispersion is stirred.

(2) Silica particles are added in a dispersion with a base
dispersed therein, and then the dispersion'is stirred.
(3) Silica particles and a base are added simultaneously

or one by one in a dispersion, and then the dispersion is

- stirred.

It is preferable that a dispersion, in which a flaky

‘'substance and silica particles are mixed and the two

substances coexist, has the permittivity (& ) which is equal

- -.5_
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t wo §uspensions by neans of ultrasonic processing. [ Disclosure of the
I'nvention ] Qoj ects of the present invention include, by covering a
surface of a flaky substance as a base with spherical particles, reducing
t he gl ossi ness of the base caused by the irregular reflection of [ight on
its surface and i nproving the slipperiness to provide new and at the
sane tinme useful flaky fine powder as well as production thereof. The
flaky f.ine powder according to the present invention conprises a flaky
substance and silica particles deposited on its surface, or conprises the
fl aky substance and the silica particles furthernore i mmobilized by
hydrol ysate of 8 kaxyardernensi 13 bhéedi@ll. to or smdiverf knky do neipowder
according to the present inventjon i S produced by addi ng al koxysilane in
a di spersion ¢ £ 80), and in addition that the ion concentration (N)
of the sum of cations and anions in the dispersion is in
the following range.
@ When g is equal to 15, 200 ppm £ NS 5x10¢ ppm,
® when ¢ is equal to 80, 3X 10‘ppm< N<£ 2X10° ppm.
® When g is larger than 15 but smaller than 80, N
within a qguadrilateral area formed with a (15, 200), B (15,
5x 10%), C (80, 2x10%) and D ( 80, 3X10*) in the (X,Y)
coordinate system with the permittivity (&) [ - ] in the X
axis and the ion concentration (N) [ppm] in the Y axis
Fig.l shows the area described above with the
permittivity (&) [ - ] in the horizontal axis and the ion
concentration (N) [ppm ] in the vertical axis.
If ¢ and N are within this range, silica partic%fs
adhere on the flaky substance in the dispersion, and cover

its surface almost with a single layer.

A permittivity of and an ion concentration (N) in a
dispersion is controlled within this range by, for instance,
deionizing thé dispersion or adding ions of such substance
as alkali.

It is not always required that particle size of silica
particles is homogeneous in the processing for deposition.
Even if particles with different diameter coexist, silica
particles adhere without causing any spe;ific problem, so
long as tlie particle size is 5.0 um or less. Also silica .
particles having a particle size of moré than 5.0 g m adhere,
but easily separate from a surface of a base. Also
sometimes silica partic1e§ adhere on the surface of the base

and form multiple layers there, but adhesive strength of

_6_
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cgntafning a flaky substance and silica particles and then
or by adding silicic acid solution in the dispersion

the al koxysi | ane,
Furt her nore,

descri bed above and gelling the silicic acid solution.:

hydr ol yzi ng

production of the flaky fine powder according to the present invention
conpri sing depositing silica particles on a base in a dispersion, or

I mrobi | 1 zi ng by hydrol ysate of al koxysilane and/or silica gel,

whi ch

'S

very sinple and econonical, and spherical silica particles are tightly

carried on'the surface of the flaky substance,

powder is physically very stable and I's avail abl e for various
applications as de3¢§tP§sh228Y€s other than those directly adhered on the

.surface of the base is extremely weak, so that the particles

easily separate from the surface.

There is noé specific restriction over a concentration
of solids in a dispersion in which silica particles and a
base are mixed, as far as the concentration does not cause
any trouble to such operation as stirring, but preferably it
should be not more than 70 % by weight.

In the present invention; it is not necessary that the
entire surface of a base is covered with silica particles.
A'quantity of silica particles to be added against a
quantlty of a base is selected within a quantity of silica
partlcles required to completely cover the entire surface
of the base according to a purpose of each application.

Flaky fine powder covered with silica partié;gs can be

obtained by filtering, washing, and drying the dispersion

after the aforesaid operation for deposition.

The flaky fine powder obtained as described above is in
a state where silica particles have been adhered on the
surface of tﬁe base, and not in a state where the silica
particles have been immobilized to the surface. For this
reason, if it is desired to flaky fine powder with silica
particles tightly immobilized to the surface of the base, or
when it is desired that siiica particles hardly separate
from the surface of the base so as, for instance, to achieve
the soft focus effect in cosmetic, it is necessary to
immobilize silica particles on the surface of the base..

In the present invention, a processing for immobilizing
silica particles on a surface of a base is carried out by

using alkoxysilane or silicic acid solution.

so that the flaky fine

-7 -
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4. Brief Description of the Draw ngs ] Fig.1 is a drawi ng show ng
a preferred area of a dispersion when depositing silica particles on a

fl aky substance with the permttivity ( [err] ):[ -] in the

hori zontal axis and the ion concentration (N) [ ppm] in t he verti cal

axi s. Fig.2 and Fig.3 are pictures show ng the structure of particles
on the surface of the flaky fine powders obtained in Exanple 1 and Exanple
21 respectively, while Fig.4 and Fig.5 are pictures showing the structure
of particles on the surface of the flaky fine powders obtained in Exanple
1 and Exanple 21 respectively after the sanples underwent the fixing

test. Fig.6 t|1rofgrkhohgdjé%_%o€eéjéig%nEE%(%roéggglﬁgtf%¥llhﬁ&ﬂlllZlng

silica particles may be carried out immediately after the
aforesaid processing for deposition, and also that the
prodessing for deposition and the processing for
immobilizing silica particles may be carried out
simultaneously.

When alkoxysilane is used as a f;xing agent,
alkoxysilane is added in the aforesaid dispersion, and then
the alkoxysilane is hydrolyzed.

As alkoxysilane to be added, it is preferable to use
tetraalkoxysilane. The tetraalkoxysilane is generally
expréssed by a chemical formula of Si(OR),, and the R
indicates an alkyi“group with a carbon number of 1 to 7.
Concretely, tetramethoxysilane, tetraethoxzysilane and
tetraisopropoxysilane are included in this group.

A quantity of alkoxysilane to be added varies according
to an adhesive strength of silica particles required in each
application of flaky fine powder. Cbncretely, the guantity
can be obtaihed by estimating a quantity of alkoxysilane in
teims of'Sio;, required for a hydrolysate of alkoxysilane
to £ill clearance between silica pgrticles deposited on a-
surface of a base with a certain thiékneés}

The adhesive strength of silica particles becomes
stronger as a quantity of hydrolysate used to f£ill the
clearance between silica particles incrgases, but even if
the quantity exceeds a particle size of the silica
particles, the adhesive strength does not become higher than
a certain level.

There is no specific restriction over the condition of

hydrolysis of tetraalkoxysilane, and it may be carried out

-— 8 u—
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distributions showi ng scattering of reflected light when light is
i"rradi ated on sanples A to E respectively. [ Best Mbde for Carrying
the Invention ] Description is made in detail for the flaky fine
powder according to the present invention-and production thereof.
~There is no restriction over a base in the present invention, as far
"the substance is flaky or scalelike, and generally such nmaterials as
natural mca group including cormon mica, biotite, and sericite, or
synthetic mca, talc, platelike silica, platelike titania, and gl ass
fl akes are avail abl e. Appropriate thickness of a flaky substance

out

as

i's

allowabl e o caqhaapPifaktpfheDibndRIBhEl | Wo? LhAlthcSLOPARBENIBNI MY @

t hi ckness of approxi mate mor less is often
particl es deposit eith @hich fletkyaXdoagbilune R&€ been added, is hydrolyzed at

a temperature in a range from 20°C to 150 C.

Then, to promote the hydrolysis Qf alkoxysilane, alkali
or acid may be added as a catalyst. As an alkali catalyst,
such a material as ammonia, hydroxide of alkali metal, or
amines is available. Also as an acid catalyst, various
types of organic acid or inorganic acid can be used.

As described above, an operation for immobilizing silica
particles may be carried out by using silicic acid solution,
and herein the silicic acid solution is an aqueous solution
of a low grade polymer of silicic acid dealkalized by means
of ion-exchanging a aqueous solution of alkali metal
silicate such as water glass. ;§>the dispersion medium is
water itself or a percentage of water in it is high, the

processing by using silicic acid solution is recommended.

The silicic acid solution is polymerized or gelled by

addihg a specified guantity of this silicic acid solution in
a dispersion in which a flaky substance has been dispersed
to £ill cleafance-between silica particles with silica gel.
Silica partic;es are immobilized to a surface of the base
by the silica gel. | | )

It should be nofed that it is possible to carry out the
processing for immobilizing silica particles by
simultaneously using silicic acid solutioq and alkoxysilane.

Also it should be noted that the ;onditions concerning
the pérmittivity (&) and the ion concentration (N) for a
dispersion in the aforesaid processing for deposition are
not applicable to the proces51ng for 1mmobilizing silica

particles. Namely, so long as silica partlcles are

-9 -

is Sheet Has Been Replaced

HIIIIHIIIH 11N




5 alnost spherical,  and an average particle size should preferably be
sapproximately 5.0 [err] mor |ess, and particles having an average
particle size in a range from0.05 to 3[err] mare especially preferred.
The silica particles nmay conprise either only SiJerr] or conpound oxide
or mxture of the main conponent with one or nore conponents other than
SiJerr] such as [err], Ti®2, ZrJerr], MO ZnO Cederr], or
Fe[err](err]. There is no specific restriction over a method of
preparing silica particl.es and a nethod-of dispersing the silica particles
in a dispersion nedium and the silica

immobilized to a surface of a base to some degree by means

~of operation for immobilizing them after adhesion, the
dispersion may not always satisfy these conditions.

After the processing for immobilizing silica particles ..
as described above is finished, flaky fine powder with
silica particles g;posited on a surface and simultaneously
immobilized with hydrolysate of alkoxysilane and/or silica
gel can be obtained by filtering, washing and drying the
disperse pﬁase. - Furthermore, this flaky fine powder may be
calcined, if necessary.

The flaky fine powder ‘obtained thus can be compounded in
cosmetic; in which powder is generally used, in the same
way as that for compounding a conventional type of inorganic
pigment in it, as it is, or after additional surface
treétment with a known agent according to the necessity.

Examples of this type of cosmetic include cosmetic such
as liquid foundation, powder foundation, cake foundation,
stick foundation, face powder, lip stick, rouge, eye liner,
eye shadow, eyebrow pencil, and in addition body powder,
anhidrotics,-anti-suntan cream, solid white powder, milk
lotion, and lotion. .These types of cosmetic are excellent
in feeling when ﬁsed for applying and spreading on skin as
well as in cosmetic finishing effect such as so-called soft
focus effect, for instance, to make wrinkles invisible.

The surface treatment described above is generally
carried out by using silane coupling agent. Aalso,
processing with such a material as siiicone oil, fluorine-
based o0il containing perfluoro alkyl group, higher fatty
acid or salt thereof, esﬁer of higher fatty acid to improve
the water resistance and sweat resistance, or processing

-10- —_—
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_partﬁcles are available in any formof hydrosol, organosol, or powder.
“An operation to deposit silica particles on a surface of a base is carried

out in a dispersion. As a dispersion nedium water or organic sol vent
such as al cohol, glycol, ester, ketone or aromatic hydrocarbon sol vent
can be used independently or in conbination thereof. - The operation for
depositing silica particles on a surface of a flaky substance can be
carried out in any of the follow ng three ways. (1) A base is added in
a dispersion with silica particles dispersed therein, and then the

di spersion is stirred. (2) Silica particles are added in a dispersion

with a base di spgisgUsidiflCmatef il aCHebhEnl SHRGELEENA TS et Bhlin, (3)
Silica particles and a base are added S|nultaneously or one by one in a

di spersion, and tkenlati@cdacisor erdrfgj:éde is useful for this purpose.
A compounding ratid of the flaky fine powder agéinst the

cosmetic as described ébove is freely selected according to
characteristics of each cosmetic, and the ratio is around 0,
5 to 40 % by weight, for instance, in liquid foundation,
around 1 to 80 % by weight in cake foundation, around 1.5 to
85 ¢ by weight in powder foundétion, around 1 to 95 & by
weight in féce powder, and around 0.5 to 20 % by weight in
cream, and generally a range from around 0.5 to 95 % by
weight, and preferably of 2 to 85_% by weight against the
cosmetic as a whole is selected.

And, various types of components which are generally
used in cosmetic, oils such'as higher aliphatic alcohol,
higher fatty acid, ester oil, paraffin oil, and wax; alcohol
such as ethyl alcohol propylene glycol, sorbitol, and
glucose; mucopolysaccharidé, agents for maintaining
humidity such as PCA sait “or lactate, various types of
‘surfactant including nonionic, cationic, anionic, and
amphoteric ohes; thickeners such as gum arabic’, xanthan,
polyvinyl pyrolidone, ethyl cellulose, carboxymethyl
cellulose, carboxyvinyl polymer, metamoriphic or non-
metamoriphic clay minerals; solvent suéh as ethyl acetate,
acetone, toluene; inorganic or organic pigment or dyestuff;
antioxidant such as BHT and tocopherol;_water, chemicals,
ultraviolet ray absorbent, pH buffer solution comprisingf
salt of an organic acid or an inorg&nic acid; chelating
agent, antiseptic agent, perfume or other materials are
selected and mixed in thé aforesaid cosmetic according to

RET P

the necessity;P
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stirfed. It

Is preferable that a dispersion, in which a flaky

Substance and silica particles are mxed and the two substances coex
has the permttivity ([err] ) which is equal

6 to or larger than 15 and equal to or smaller than 80 ( 15<

- < 80), and in addition that the ion concentration (N) of the sum of
~cations and anions in the dispersionis in the foll owi ng range.

[err] Wen [err]

is equal’ to 15, 200 ppm< N< b5x 10[err] ppm

i st,

[érr]

Detailed description was made above for a case where the’

flaky fine power is'compounded in cosmetic, but the flaky
fine powder according to the present invention is not
limited to use in cosmétic, and can be used as a
compounding agent for pigment or flat paint, or as a filler
for such materials as plastic independently or in
combination with'other materials as described in the

beginning of this specification.

Detailed description is made hereinafter with rgference
to related experiments, but it should be noted.that these
experiments are introduced only as examples. When producing
the flaky fine powder, in addition to the conditions
employea in the experimenfs described below, an average
particle size of silica particles may be changed, and
alkoxysilane other than tetraethoxylane or tetramethoxylane
may be used. For this reason,.the present invention should
not limitedly be understood depending on results of these
experiments. ‘The scope of the present invention is defined
by claims, and is not restricted by the text in this
spééification at all. Also, any deformation or change
Selonging to an equivalent claim in each claim shall be

regarded as within the scope of the present invention,

_Examgle 1

Mixed liquid was prepared by m1x1ng 100 g of silica

organosol prepared by dispersing SiO, particles, each having
an average particle size of 0.6u m, in monoethylene glycol

as a dispersion medium with a Si0. concentration of 20 % by

weight with 220 g of isopropanol. 80 g of natural mica -
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[err]T When [err] is equal to 80, 3X 10[err]ppnx N< 2X 10[err] ppm

{err] Wen [err] is larger than 15 but smaller than 80, N wthin a
quadril ateral area formed with A (15, 200), B'(15, 5X10[err]), C (80,
2X10[err]) and D ( 80, 3X10[err]) in the (X, Y) coordinate systemwth the
permttivity ([err] ) [ -] inthe X axis and the ion concentration (N)

[ppn] in the Y axis Fig.1l shows the area descri bed above with the
permttivity ([err] ) [ - ] in the horizontal axis and the ion
concentratiron (N) [ppm]. in the-vertical axis. If [err] and N are

within this range, silica particles adhere on the flaky substance in the
di spersion, and CQuefing! 4 Stritkhass & B0t W 1dhd2 aShOQ &alt@¥eEs 100 wad

permttivity of. and an ion concentration (N) in a dispersion-is controlled
wi thin this range adgedfn thist mbeed lideidni amdigheheSe gefsevmmyl adsi ng
ions of such SUbS%%B%S; g@ifﬁiéyithe ligquid at the room temperature, and
additionally pH was adjusted to more than 9.5 by adding 28 %
agueous ammonia in the liquid to adhere silica particles on
the surface of the mica.
The permittivity/(e ), the ion concentratidn (N), and
N the concentratioﬁ of solids of this dispersion are shown in
Table 1 together with values in other examples described
hereinafter.

In the examples of the present invention, the
permittivity (g ) at 25 °C was obtained by measuring a
refraction index (n) of the dispersion and calculating
through the following equation, assuming that dielectric
loss does not occur. '

g =n?

In the experiments, a refraction index meter Model RX-
1000 produced by ATAGO Co., Ltd. was used, and measurement
was carried out at 25C. |

| The ioﬂ concentration (N) in each dispersion was
measured by centrifuging 50 ml of a dispersion for 30
minutes at 3000 rpm and sampling the supernatant.
Measurement of the concentration of ammonium ions was
carried out by means of the Kjeldahl method, while
measurement of the concentration of cations such as sodium
ioné, calcium ions, and aluminiﬁm ions was carried out by
atomic absorption sﬁectrometry (by usihg a polarized Zeeman
atomic gbsorption photometer produced by Hitachi, Ltd.,
Model 180-80) and measurement of the concentration of anions
such as chleride ions, sulfate ions,_and nitrate ions was
- -13-
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It is not always required that particle size of silica particles is

*honbgeneous in the processing for deposition. Even if particles with
different diameter coexist, silica particles adhere w thout causing any
specific problem so long as the particle size is 5.0 [err]mor |ess
silica particles having a particle size of nore than 5.0 [err] m adhere,
but easily separate froma surface of a base. Also sonetines silica

particles adhere on the surface of the base and formnultiple |ayers

t her e,

but adhesive strength of

carried out by means of an ion chromatography (produced by

. DIONEX, 2010i).

Then, this dispersion was heated to 45°C , and
tetraethoxysilane and 28 % agueous ammonia were added
simultaneously for 5 hours, maintaining the aforesaid
temperature and pH. A quahtity of added tetraethoxysilane
was 13.3 g in terms of Si0., and aIQuantity of added

- agueous ammonia was 153 g.

After addition of the materials was finished, the
nixture was additionally stirred for 2 hours, the dispersion
was filtered, washgd and ﬁhen dried at 100 °C, and
furthermore calcined for 4 hours at 600 °C, and thus flaky
fine powder with silica particles immobilized on the
surface of the mica almost in a single layer was obtained.

An electron microscopic picture of the flaky fine powder

(magnified by 3500 times) is shown in Fig.2.

Example 2
The procedures were carried out in the same manner as

described in Example 1 except that ethanol was used instead
of isopropanél used in Example 1, and flaky fine powder was
obtained. By electron microscope observation, it was
confirmed that spherical silica particles were immobilized

on the surface of the natural mica almost in a single layer

similarly to Fig.2.

Example 3

The procedures were carried out in the same manner as

used instead of monoethylene glycol used in Example 1, and
flaky fine powder was obtained. By electron microscope

observation, it was confirmed that spherical silica

This Sheet Has Been Replaced

(R

7

described in Example 1 except that 1,3~butylene glycol was

Al so



S|I|ca particles other than those directly adhered on the surface of the
"base is extremely weak, so that the particles easily separate fromthe
surf ace. There is not specific restriction over a concentration of
solids in a dispersion in which silica particles and a base are mixed, as
far as the concentrati on does not cause any trouble to such operation as
stirring, but preferably it should be not nore than 70 % by wei ght.

In the present invention, it is not necessary that the entire surface of a
base is covered with silica particles. A quantity of silica particles to
be added against a quantity of a base is selected within a quantity of
silica particl espregidlesd wegecbnpdkitldlzgdconerhe h@réncér@f Svef asbural t he

Cover i o1 el R R Wl A e e
drying the disper gkfipie 4
The procedures were carried out in the same manner as
described in Example 1 except that ethanol was used instead
of monoethylene glycol used in Example 1, and flaky fine
powder was obtained. By electron microscope observation,
it was confirmed that spherical silica particles ﬁe;e
immobilized on the surface of the natural mica almost in a
single layer similarly to Fig.2.
Example 5
‘The proéedures were carried out in the same manner as
described in Example 1 except that tetfamethoxysilane was -
used instead of tetraethoxysilane used in Example 1, and
flaky fine powder was obtained. By eiectron microscope
observation, it was confirmed that spherical silica
particles were immobilized oﬁ the surface of the natural

mica almost in a single layer similarly to Fig.2.

Example 6
The brocédures were carried out in the same manner as

described in Example_l except that S8i0, particles having an
average particle size of 0.3y m were used, and flaky fine
powder was obtained. By electron microscope observation,.it
was confirmed that spherical silica particles were
immobilized on the surface of the natural mica almost in a

single layer similarly to Fig.2.

Example 7

The procedures were carried out in the same manner as
described in Example 1 except that silica organosol in which
Si0: particles having an average particle size of 1.0xm

._15—
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after the aforesaid operation for deposition. The flaky fine powder
.obt ai ned as described above is in a state where silica particles have been
adhered on the surface of the base, and not in a state where-the silica
particles have been immbilized to the surface. For this reason, if it is
desired to flaky fine powder with silica particles tightly imobilized to
the surface of the base, or when it is desired that silica particles
hardly separate fromthe surface of the base so as, for instance, to
achieve the soft focus effect in cosnetic, it is necessary to inmmobilize’
silica particles on the surface of the base. In the present invention,
a processing for iwenebdispdrsgd @id whictphasi<|sis, cwoneestrdtdor aff 68 daye is
carried out by using alkoxysilane or silicic acid_solution.
weight was used, and flaky fine powder was obtained. By
electron microscope observation, it was confirmed that
spherical silica particles were immobilized on the surface
of the natural mica almost in a single layer similarly to
Fig.2.
Example 8 .
The procedures were carried out in the same -manner as
described in Example 1 except that 1,3~butylene glycol was
used instead of monoethylene glycol used in Example 1, and
that n-butanol was used instead of ethanol used in Example 1,
and flaky fine powder was obtained. By electron microscope
observation, it was confirmed that spherical silica
particles were immobilized on the surface of the natural
mica almost in a single layer similarly to Fig.2.
Example 9
The procedures were carried out in the same manner as
described in Example 1 except that 1,3-butylene glycol was
used instead of monoethylene glycol used in Example 1, and
that acetone was used instead of ethanol used in Example 1,
and flaky fine powder was obtained. By electron microscope
observation, .it was confirmed that spherical silica
particles were immobilized on the surface of the natural
mica almost in a single layer similarly to Fig.2.
Example 10 '
The procedures were carried out in the same manner as
described in Example 1 except that silica organosol having a
Siog concentration of 40 % by weight was used, and that 60

g of natural mica was used without the isopropanol in

Exampie 1, and flaky fine powder was obtained. By electron
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8 It should be noted that the processing for inmobilizing silica
“particles may be carried out imediately after the af oresai d processing
for deposition, and also that the processing for deposition and the
processing for i rmobilizing silica -particles may be carried out

si mul t aneousl y. When al koxysilane is used as a fixing agent,

al koxysilane is added in the aforesaid dispersion, and then the

al koxysil ane i s hydrol yzed. As al koxysilane to-be added, it is
preferable to use tetraal koxysilane. The tetraal koxysilane is generally

micfoscopé observation, it was confirmed that spher;cal
silica particles were immobilized on the surface of the
natural mica almost in a single layer similarly to Fig.2.
Example 11
The procedures were carried out in the same manner as
described in Example 1 except that the ‘ethanol was not added
in the mixed liquid, and that the liquid was heated to 357,
- and flaky fine powder was obtained. By electron ﬁicroscope
observation, it was cdnfirmed that spherical silica
particles were immobilized on the surface of the natural
miba almbst in a single layer similarly to Fig.2.
Example 12
The procedures ‘were  carried out in the same manner-as
described in Example 11 except that silica organosol having
a Si0. concentration of 40 % by weight was used, and that
160 g of natural mica was used, and flaky fine powder was
.obtained. By electron micrdscope observation, it was
confirmed that spherical silica particles were immobilized
on the surface of the natural mica almost in a single layer
similarly to.Fig.Z. |

Example 13
Mixed liquid was prepared by mixing 200 g of silica

hydrosol prepared by dispersing 8i0, particles, each having
an average particle size of 0.3 u'm, in water as a
dispersion medium with a Sio. concent;ation of 10 % by
weight wifh 220 g of methanél. 80 g of talc having a
thickness of 0.4;£m and aspect ratio-of 120 was added in
this mixed 1liquid, and then to adjust pH of more than 12.5,
28 % aqgueous ammonia was.added, stirring this liquid at the

room temperéture, to adhere silica particles on the surface
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expressed by a chemical formula of Si(OR)[err], and the R indicates an
al kyl group with a carbon nunber of 1 to 7. Concretely,
t et ranmet hoxysi |l ane, tetraethoxysilane and tetraisopropoxysilane are
i ncluded in this group. A quantity of al koxysilane to be added varies
according to an adhesi've strength of silica particles required in each
- application of flaky fine powder. Concretely, the quantity can be obtai ned

by estimating a quantity of alkoxysilane in ternms of SiJerr], required for
a hydrol ysate of al koxysilane to fill clearance between silica particles
deposited on a surface of a base with a certain thickness. The
adhesi ve strength°9f¥ﬁ%:tggﬁ.particles becomes stronger as a quantity of

[ e

hydrol ysate used to cl earance between silica partictes increases,
but. even if the quantilen exclekbsisdasparisiice wigchedittletsi [3i5¢@ , pard i cl es,
the adhesive strengt . 008 0on Qo ANy P e a28r b8k a! SYE tne
prdcedures for immobilizing by using tetraethoxysilane and
28 % aqueous ammonia were carried out in the same manner as
described in Example 1, and thus flaky fine powder with
silica particles immobilized on the surface of the talc
~almost in a_single 1éyer similarly to Fig.2 was obtained.
Example 14
Mixed liguid was prepared by mixing 100 g of silica
organosol prepared by dispersing SiO. particies, each‘havipg
an average particle size of 0.1lpum, in-monoethylene glycol
as a dispersion medium with a Si0., concentration of 20'% by
weight with 220 g of isopropanol. 180 g'of natural mica
having a thickness of 0.3 m and aspect ratio of 100 was
added in this mixed liguid, and then 500 g of water was
added, stirring this liqguid ét the room temperature, and
additionally pB was adjusted to more than 11.0 by adding 28
% aqueous ammonia in the liquid to adhere silica particles
on the surfacé of the mica. |
Then, this dispersion was heated to 45°C , and
maintaining the temperature and the aforesaid pH, the
_ procedures for immobilizing by using tetraethoxysilane and'
28 % aqueous ammonia were carried out in the same manner as
- described in Example 1, and thus flaky_fing powder with
silica particles immobilized on the_surface of the mica:
almost in a single layer similarly to Fig.2 was obtained.

Example 15
The procédures were carried out in the same manner as

Y

described in Example 13 except that tetramethoxysilane was
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There is no specific restriction over the condition of hydrolysis of
-tetraal koxysilane, and it may be carried out

This is the replacenent sheet : ' 9

under conventional conditions. For instance, a dispersion, i n which

t etraal koxysi |l ane has been added, is hydrolyzed at a tenperature in a
range from20[err]C to 150 [err]C Then, to pronote the hydrol ysis of
al koxysilane, alkali or acid my be added as a catal yst. As an al kal
catal yst, : : e

usea'instead of tetraethoXysilage,used in Examplq 13, and

flaky fine powder was obtained. By electron microscope

observation, it was confirmed that spherical silica
' pérticles were immobilized on the surface of the talc

almost in a singlé layer similarly to Fig.2.

Example 16 "

The procedures were carried out in the same manner as
‘described in Example 11 except that 45 g (,gsisioz ) of
tetraethoxysilane was used, and flaky fine bbwder was
obtained. By electron microscope observation, it was
confirmed that spherical silica particles were immobilized
on the surface of the natural mica almost ;n a single layer
similarly to Fig.2.

Example 17

_ Mixed liquid was prepared by mixing 100 g of silica
organosol prepared by dispersing Si0. particles, each having
an average particle size of O;G;Lm, in monoethylene glycol
as a dispersion medium with amSiOz concentration of 20 & by
weight with 220 g of isopropanol. 80 g of platelike silica
having a thickness of 0.5 g m and aspect ratio of 90 was
added in this mixed liquid, simultaneously with a mixed
liquid comprising 13.3 g of tetraethoxysilane in terms of
Si0, and 500 g of.water, and additionally pHB was adjusted
to 11.0 by adding 28 % agqueous ammonia in this liquid,
.maintaining this pH and the temperature oﬁ 25 °C, the liguid
was étirred for 2 hours. |

After the aforesaid procedures; the dispersion was
filtered, washed and then dried at 110 °C, and furthermore
calcined for 4 hours at 600 °C, and thus flaky fine powder

with silica particles immobilized on the surface of the
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such a material as ammoni a, hydroxide of alkali netal, or amnes is

avail able. Also as an acid catalyst, various types of organic acid or

i norgani ¢ acid can be used. As descri bed above, an operation for

i mobilizing silica particles nay be carried out by using silicic acid
solution, and herein the silicic acid solution is an aqueous solution of
a low grade polynmer of silicic acid deal kalized by nmeans . of ion-exchangi ng
a aqueous solution of alkali metal silicate such as water glass. If the

di spersion nediumis water itself or a percentage of water in it is high
the processing by using silicic acid solution is reconmended. The
silicic acid sol utplatellikposyhida Zcihodt dal hedibyle atlshery santipacili ed
quantity of this silicic acid solution in a dispersion in whi'ch a flaky
subst ance has beefigr3p@sseltaipgdsi|| cl earance between silica particles
with silica gel. gbhpiRparticles are inmobilized to a surface of the base

The procedures were carried out in the same manner as
described in Example 17 except that tetraisopropoxysilane
was used instead of tetraethoxysilane used in Example 17,
and.flaky fine powder was obtained. By electrpn;picroscope
observation, it was confirmed that spheii;;l silica
particles were immobilized on the surface of the platelike
silica almost in a single layer similarly to Fig.2.

" Example 19

80 g of natural mica having a thickness of 0.3 m and
aspect ratio of 100 was added in a 100 g of silica hydrosol
prepared by dispersing Si0O; particles, each having an
average particle size of 0.6 m, in water as a dispersion
medium with a Si0O, concentration of 20 % by wéight, and then

..83 g of 17.1 % aqueous éolution of'sodium hydroxide was
added, stirring the liquid at the room temperature, to
adhere silica particles on the surface of the mica.

Then, 91 g of silicié acid solution with a 8io0,
concentration of 5 % by weight was added in the dispersion,
and héintaining ﬁhe-temperature of 95 °C, the procedures
were carried out in accordance with Example 1, and thus
flaky fine powder with silica particles immobilized on the
surface of the mica almost in a single ;ayer“similarly to

Fig.2 was obtained.

Example 20
80 g of natural mica used in Example 19 and 67 g of

silicic acid solution with a SiO, concentration of 5 % by

weight were added simultaneously in 100 g of silica hydrosol

-20-"
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by the silica gel . It should be noted that it is possible to carry out
the  processing for immobilizing silica particles by sinmultaneously using
silicic acid solution and al koxysi |l ane. Al so it should be noted that
the conditions concerning the permttivity ([err] ) and the ion
concentration (N) for a dispersion in the aforesaid processing for
deposition are not applicable to the processing for immbilizing silica
particles. Nanmely, so long as silica particles are

10 i rmobilized to a surface of a base to sone degree by neans
used in Example 19, and then 246 g of 25 $ aqueous solution
of sodium hydroxide was added in the dispersion, the
procedures were carried out in the same manner as described
in Example 19, and thus flaky fine powder with silica
particles immobilized on the surface of the mica almost in a

single layer similarly to Fig.2 was obtained.
Example 21 _ R
Mixed liquid was prepared by.mixing 16;5 s’ébf silica
organosol prepared by dispersing SiO. particlés;?éach having
an average particle size of 0.6z m, in monoethylene glycol
as a dispersion medium with a 8i0, Foncentration of 20 ¢ by
weight with 220 g of isopropanol. 80 g of natural mica used
in Example 1 was added in this mixed liquid, and then 500 ¢
of ethanol was added, stirring this liquid at the room
temperature, and additionally_pH was adjusted to more than 9,
5 by adding 28 % agueous ammonia in the liquid to adhere
éilica particles on the surfacé of the mica.
After the aforesaid procedures, the dispersion was
. filtered and then dried at 110 °C, and thus flaky fine
powder covered with silica particles was obtained.
‘'An electron microscopic picture of the flaky fine powder

{magnified by 3500 times) is shown in Fig.3.
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of operation for inmmobilizing them after adhesion, the dispersion nmay not
.al ways satisfy these conditions. After the processing for immobilizing
silica particles as described above is finished, flaky fine powder with
silica particles deposited on a surface and sinultaneously immbilized

wi th hydrol ysate of al koxysilane and/or silica gel can be obtained by
filtering, washing and drying the disperse phase. Furthernore, this flaky
fine powder may be calcined, if necessary. The flaky fine powder
obt ai ned thus can be conmpounded in cosnetic, in which powder is generally
used, in-the same way as that for conpounding a conventional type of
inorganic pignment init, as it i r,after additional surface treatnent
with a known agent according to é%%ﬂ%E%ESsity. - Exanples of this type
of cosnetic include cosnetic such as liquid foundation, powder foundation,

cake foundati on, . : ‘et .
Example Permittivity Ion concn. Concn. of solids

No. [ -1 [ ppm ] [ wtes ]
1 24.6 860 11.1
2 25.8 860 . 11.1
3 24,0 860 11.1
4 23.3 860 11.1
5 24.6 860 11.1
6 24.6 860 . 11.1
7 23.9 720 15.5
8 19.5 860 11.1
9 21.7 860 11.1

10 27.5 13730 14.5

11 31.4 50740 21.4

12 32,2 61780 35,7

13 55.1 . 65240 - 6.1

14 55.8 14380 19.1

15 55.1 65240 ...  16.1

16 31.4 50640 21.4

17 25.2 13090 10.1

18 24.9 13070 .. 10.0

19 78.5 49240 38.0

20 78.5 90120 21.0

21 24.6 860 ;Ll.l

( Fixing test of silica particles )
Water'dispersion containing flaky fine powder obtained
in Example 1 or Example 21 respectively, were stirred for

about 10 hours by a mixer, and samples of the fine powder
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sticﬁ foundati on, face powder, I|p stick, rouge,

eyebr ow penci |, and

cream solid whi t e pomder mlk lotion, and |otion.

cosmetic are excellént in feeling mhen.used for applying and spreadi ng on

I n addi ti on body pomder

eye liner, eye shadow,

anhi drotics, anti-suntan

These types of

skin as well as in cosnetic finishing effect such as so-called soft focus
effect, for instance, to make wrinkl es invisible. -
above is generally carried out by using silane

treat nent descri bed

coupling agent. Al so,

fluorine- based oi

processing with such a materi al

cont ai ni ng perfluoro al kyl group,

The surface

as silicone oi
hi gher fatty aC|d

or salt thereof, Q&fecbbOérviidobemebad lof afi dldcorbiTRfie@¥Sscdple wat er

resi stance and smeat

resi stance, or rocessi ng

As to the flaky ine powder in Example 21, shown in

Fig.5 ( magnified by 3500 times ), the greater part of

silica particles was separated, while as to the flaky fine

powder in Example 1, shown in Fig.4 ( magnified by 3500

times ), there were no change between the states before and

after the stirring.

{ Preparation of cosmetic ) .

Example 22
The flaky fine powder obtained in Example 1 and the

'following raw materials were compounded, and cake foundation

was

prepared,

flaky fine powder

talc

sericite

titanium oxide pigment
iron oxide pigment (red)
iron oxide pigment (black)
iron oxide pigment (yellow)
stearyl alcohol

lanoline _
sorbitan fatty acid ester
triethanolamine

perfume

35.0
25.0
20.0
10.0
1.4
0.2
2.9
2.0
2.0
0.5
1.0

wt.%
wﬁ.%
wt.%
wt.%
wt.%
wt.%
wt.%
wt.%
wt.'%
wt.%

wt.%

suitable

First, stearyl alcohol, lanoline, sorbitan fatty acid.

ester, triethanolamine, and perfume were mixed and heated to

80 C, and the rest of the powders mixed beforehand was

added in the mixed ligquid.

This liguid was mixed

sufficiently, then pressed and molded to cake foundation (

/

———
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with such a material as lecithin, hydrogenated lecithin, acylam no acid,
‘or peptide is useful for this purpose. A conpounding ratio of the
flaky fine powder against the cosnetic as described above is freely

sel ected according to characteristics of each cosnetic, and the ratio is
around 0. 5 to 40 %by weight, for instance, in liquid foundation, around
1 to 80 %by weight in cake foundation, around 1.5 to 85 % by weight in
powder foundation, around 1 to 95 % by weight in face powder, and around
0.5 to 20 % by weight in cream and generally a range fromaround 0.5 to
.95 %by. weight, and preferably of 2 to 85 % by wei ght against the

cosnmetic as a whole i.s sel ect ed.
Sample A ).

_Example 23

The procedures were carried out in the same manner as
described in Example 22 except that the flaky fine powder
obtained in Example 6 was qsed'instead of that used in
Example 22, and cake foundation was obtained ( Sample B ).
Example 24 b

The procedures were carried out in the séﬁggmanner as
described in Example 22 except that the flaky fine powder
obfainéd’in Example 7 was used instead of that'ﬁéé@'iﬁ
Example 22, and cake foundation was obtained ( Sample C ).

Comparative Example 1

The procedures were carried out in_the same.manner as
. described in Example 22'except that the natural mica non-
covered with silica particles ( used in Example 1 ) was
used instead of the fine powder used in Example 22, and
cake foundation was obtained ( Sample D ).
Example 25
The flaky fine powder obtained in Example 1 and the
following raw.materials were compounded, and milk foundation

was prepared.

flaky fine powder 18.0 wt.% .
pure water ) 61.1 wt.%
triethanolamine | 1.1 wt.%
methyl para-hydroxybenzoate suitgble
carboxymethylcellulose 0.2 wt.%
bentonite _ 0.5 wt.%
stearic acid ) ' 2.4 wt.%
propylen glycol monostearate 2,0 wt.%
cetostearyl alcohol . 0.2 wt.%
_.24_
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And, various types of conponents which are generally wused in cosnetic,
0i | s such as higher aliphatic alcohol, higher fatty acid, ester oil,
paraffin oil, and wax; al cohol such as ethyl al cohol propylene glycol,
sorbitol, and glucose; nucopol ysaccharide, agents for nmaintaining

hum dity such as PCA salt or lactate, various types of surfactant

i ncl udi ng noni onic, cationic, anionic, and anphoteric ones; thickeners
such as gum arabi c, xanthan, polyvinyl pyrolidone, ethyl cellul ose,
car boxynet hyl cel lul ose, carboxyvinyl polyner, metanoriphic or non-
met anori phic clay mnerals; solvent such as ethyl acetate, acetone,

tol uene; inorganic oriiQu@ddacaptarent or dyestuff s cagkjpxi dant such as BHT
and tocopherol; water, chemcals, wultraviolet ray absorbent, "pH buffer
sol ution conprising l§qnid ganghing gani ¢ acid or are+4n#kgani c aci d;

chel ating agent, antiisgspggﬁ ﬁgp{]sttatgerf ume or other, ppterials are

propyl para-hydroxybenzoate suitable
titanium oxide pigment 1.0 wt.%
perfume suitable

First, carbokymethylcellulose was dispersed into pure
water, then bentonite was added, and the dispersion was
stirred sufficiently and heated to 70 °C . Next,
triethanolamine and methyl para-hydroxybenzoate were added
in the dispersion, and a mixture comprising tltanlum oxide
pigment and flaky fine powder was added, then the mixed
liquid was stirred sufficiently by colloid mill and heated
to 75 C.

Another mixture comprising stearic¢ acid, propylen glycol
monostearate, cetostearyl alcohol, liquid paraffin, liquid
lanoline, isopropyl myriétate, and propyl para-~
hydroxybenzoate was prepared, and the mixture was heated to
80 °C, and stirred sufficiently with the above-mentioned
mixed dispersion. Theh, this mixture was cooled, adding
perfume at 45°C, and stirred at the room temperatﬁre, and

then milk foundation was obtained ( Sample E ).

(Evaluation of. cosmetic)
Each of the samples A, B, C, D, and E described above
was evaluated in terms of a degree of soft focus thereof as

follows.

Each of the samples A to E was lightly applied to one
face of a double-sided a&hesive tape respectively, and the
tape was adhered to a white-color plate to be used as é
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selected and m xed in the aforesaid cosnetic according to the necessity.

<12 Detail ed description was made above for a case where the fl aky
fine power is conmpounded in cosnetic, but the flaky fi ne powder according
to the present invention is not limted to use in cosnetic, and can be

used as a - conpoundi ng agent for pignment or flat paint, or as a.filler
. for such materials as plastic independently or in conbi nation with other

i naterlals as described in the

tested piece for measurement.

This test piece was set in a degital variable gloss
.meter (produced by Suga Shikenki, UGV-5D), light was
irradiated onto a face on which the sample was applied at
an incidence angle.of 45 degrees, and scattering of
reflected light was measured.

Fig.6 through Fig.l0 were drawings showing distribution
of reflected light for the sample A through E rggbectively,
and a quantity of reflected light when light is injected at
a certain angle to surface on a test piece is expressed with
a length of a line segment as a relative value (%) against
a quantity of reflected light from a reference plate (white-
color plate on which no sample has been applied).

In any of sample A (Fig.6), sample B (Fig.7), sample C
(Fig.8), and sample E (Fig.10), reflected light is
distributed more homogeneously than in_sample D (Fig.9),
which indicates that the soft focus effect in these samples

is more excellent than in sample D.

[ Industrial Applications ]

A surface of the flaky fine powder according to the
present invention is not a layer comprising irregular
particles as that of flaky fine powder according to the
prior art, and is covered with spherical silica particles,
so that the flaky fine powder has par;icular functions
which are different from those of the conventional type of
flaky fine powder. For this reason, fhe flaky fine power
according to the present invention is useful as raw
maﬁerials for such matefials as a compounding agent for
cosmetic and pigment, a filler for such materials as

- -2 86 -
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begi hni ng of this specification. Det ai | ed description is nade
“hereinafter with reference to related experinents, but it should be noted
that these experinents are introduced only as exanples. Wen producing the
flaky fine powder, in addition to the conditions enployed in the
experinments described bel ow, an average particle size of silica partlcles
. may be changed, and al koxysilane other than tetraethoxyl ane or

tetramet hoxyl ane rmay be used. For this reason, the present invention
should not |imtedly be understood depending on results of these
experinments. The scope of the present invention is defined by clains, and

oot o o g N, b ADES) SR B bin Ry
be regarded as mbffhﬂthbﬁarmhgpe of the present invention.
| Especially, when used as a compounding agent for
cosmetic, it can reduce excessive gloss of mica as a base
and provide so~called the soft focus effect for, for
instance, making wrinkles invisible. Also with this flaky
fine powder according to the present invention, cosmetic

having more excellent slipperiness and feelings -as compared

to the conventional type of cosmetic can be obtained.
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Exanple 1 M xed Iiquid was prepared by m xing 100 g of silica
sorganosol prepared by dispersing Si Q2 particles, eachaw
particle size of 0.6[err] m in nonoethyl ene glycol i'spersion medi um

with a SiQ concentration of 20 %by weight with 220 gpafshbeapBe Jacedg ()
g of natural mca - 13
thickness of 0.3 [err]mand aspect ratio of 100 was add%gmwn““g‘ﬁﬁ\ﬁ“Ld
liquid, and then 500 g of ethanol was added, stirring t urd at the
room tenperature, and: ' :
CLAIMS
What is claimed is;
1. A method of producing a flaky fine powaer, characterized
in that alkoxysilane and/or silicic acid solution is added
in a dispersion containing a flaky substance and silica
particles and said silica particles are immobilized to the
surface of said flaky substance by hydrolyzing said
alkoxysilane and/or gelling said silicic'acid.éblukion.
2. The method of producing a flaky fine powdef aécording to
claim 1, characterized in that the permittivity (& ) of the
dispersion is in the following range;
15 £ e. £ 80
and in.adaiéion that the ion concentration (N) of the sum of
catiqns and anions in said dispersion satisfigd the
following conditions, - )
@® 200ppm £ N S 5x10* ppm, when ¢ is 15,
® 3 x10*ppm £ N £ 2x1-05 ppm, when & is 80, and
_ ® N is in a quadrilateral area formed by 2 (15, 200), B
(15, 5x10¢), C (80, 2X 10%) and D ( 80, 3xX10*') in the
(X,Y) coordiﬁate system with the X axis for the permittivity
{e) [-] and the Y akXis for the ion concentration (N) [ppm],

when 15 < & < 80 .

3. A method of producing a flaky fine powder, characterized
in that a flaky fine substance and spherical silica
particles are dispersed in a dispersion medium comprising
an organic solvent and/or water to adhere said silica
particles on the surface of said fléky substance, then
alkoxysilane and/or silicic acid solution is added in said
dispersion, and said silica particles are immobilized on

the surface of said flaky substance by hydrolyzing said

- 2 8§ —
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additionally pH was adjusted to nore than 9.5 by adding 28 % aqueous
-lamponia in the liquid to adhere S|Iica particles on "the surface of the
m ca. The p‘eisShetaﬁHaVB&eyiRéélafed , the ion concentration (N), and the

concentration of di spersion are shown in Table 1 together
escribed hereinafter. In the exanpl es

with values in ot
of the present inven permttivity ([err] ) at 25 [err] C was

obt ai ned by neasurlng a refractlon i ndex (n) of the dispersion and
calculating through the follow ng equatlon assumng that dielectric |1oss
does not occur. [err] = n[err] In the experinents, a
refraction index JiRb£fsiYRAE! anBor QQﬂ'xgorngﬁ'Cﬁqngc &m&‘ﬁtioﬁ-t d. was

used, . and neasurenent™ was carried out at 25[err].C
4. The method of producing a flaky flne powder accordlng to

claim 3, characterized in that the permittivity (& ) of the
dispersion is in the following range;
15 £ & £ 80

and in addition that thé ion concentration (N) of the sum of
cations and anions in said dispersion satisfied the
following conditiqns,

@ 200 ppm £ N £ 5X10° ppm, when ¢ is 15,

® -3 x1io* ppm £ N £ 2%X10° ppm, when g is 80, a_nd

® N is in a quadrilateral area formed by A (15, 200), B
(15, 5x10‘), C (80, 2xX 10*) and D ( 80, 3X 10*) in the
(X,Y) coordinate system with the X axis for the permittivity
({g) [-] and the Y axis for the ion concentration (N) {[ppm],

~when 15 < ¢ < 80 . - |

5. 3 flaky fine powder comprising a flaky suﬁstandé and
spherical silica particles cbvering the- surface of the
flaky substance. |
6. The flaky fine powder according to claim 5, said silica
particles are immobilized on the surface of said flaky
substance by hydrolysate of alkoxysilane and/or silica gel.
7. ___A cosmetic in which a flaky fine powder comprising a
flaky substance and spherical silica particles covering the
surface of the flaky substance is compounded.
8. The cosmetic according to claim 7, said silica particles
are immobilized on the surface of said flaky substance by .

hydrolysate of alkoxysilane and/or silica gel.
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The¥i-on concentration (N) in each di spersi on was measured by centrifuging
50 ml of a dispersion for 30 minutes “at 3000 rpm and sampling the

super nat ant . - Measurement of the concentration of ammoni umions was
carried out by neans of the Kjeldahl nethod, while neasurenent of the
concentration of cations such as sodium ions, calciumions, and al um ni um
lons was carried out by atom c absorption spectronetry (by using a

pol ari zed Zeeman atomic absorption photoneter produced by Htachi, Ltd.,
-Mbdel 180-80) and nmeasurenent of the concentration of anions such as
chloride ions, sulfate ions, and nitrate ions was

ABSTRACT

A flaky fine powder comprinsing a flaky substance as the
Base and spherical particles covering the surface of the
base,.aiming at reducing the glossineés of the base caused
by the irregular reflection of light on its surface and
improving the slipperiness.

The powder comprises a flaky substance such as natural
mica and silica particles deposited on its surface, wherein
the silica particles may be further immobilized by the
hydrolysate of alkoxysilane or silica gel.

It is produced either by adding alkoxysilane to a
dispersion containing a flaky substance and.silica particles
and hydrolyzing it, or by adding a silicic acid solution to
the dispersion and gelling it. This powder is compounded

with various ingredients to glve cosmetic.
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%4ﬂﬁé;carried out by means of an ion chromatography (produced by DI ONEX,
2010i ). Then, this dispersion was heated to 45[err]C, and

t et raet hoxysil ane and 28 % aqueous ammoni a wer e added si mul t aneousl y for
5 hours, maintaining the aforesaid tenperature and pH A quantity of
‘added tetraethoxysilane was 13.3 g in ternms of Si(Jerr], and a quantity

of added aqueous ammoni a was 153 9.1 After addition of the materials
was finished, the mxture was additbpﬁélly stirred for 2 hours, the

di spersion was filtered, washed and/then dried at 100 [err]C , and :
furthernore calcined for 4 hours at 600 [err]C, and thus flaky - fine powder
wth silica particles imuvobilized on the surface of the mca alnost in a

single | ayer was obtai ned. An Elsepd r m croscopi ¢ picture of the
flaky fine powder Fﬂrfj'or

//ﬁ:;::os

A=3x104
£
Q
R
Z  10°%
=
o
o
k)
(1]
M
.
=
0]
0
=
o)
o
g 10007
o
/N=200
100 — r

15 80
permittivity (g ) [ - 1]



(magnified by 3500 tines) is shown in Fig.2. Exanple 2 The procedures
were carried out in the sanme manner as described in Exanple 1 except that
et hanol was used instead of isopropanol used in Exanple 1, and flaky fine
powder was obtained. By el ectron m croscope observation, it was confirned
that spherical silica particles were immobilized on the surface of the
natural mca alnost in a single layer simlarly to Fig.2. Exanple 3

The procedures were carried out in the sane manner as described in Exanple
1 except that 1,3-butylene glycol was use®6i nstead of nonoet hyl ene gl ycol
used in Exanple 1, and flaky fine powder was obtained. By electron

m croscope observation, it was confirmed that spherical silica

FIG. 2




15 particles were imobilized on the surface of the natural m ca al nost
In a single layer simlarly to Fig.2. Exanple 4 The procedures were
carried out in the sane manner as described in Exanple 1 except that

et hanol was used instead of nonoethylene glycol used in Exanple 1, and
flaky fine powder was obtained. By electron mcroscope observation, it
was confirnmed that spherical silica particles were 1imopbilized on the
surface of the natural mca alnobst in a single layer simlarly to Fig. 2.

Exanpl e 5 3/6

FIG. 4

FIG. 5




The procedures were carried out in the same manner as described in Exanple
1 except that tetranethoxysilane was used instead of tetraethoxysilane
used in Exanple 1, and flaky fine powder was obtained. By el ectron

m croscope observation, it was confirmed that spherical silica particles
were i mobilized on the surface of the natural mca alnost in a single
‘layer simlarly to Fig.2. Exanple 6 The procedures were carried out in
the sane manner as described in Exanfpl & 1-except that Sierr] particles
having an average particle size of Q/3[grr]mwere used, and flaky fine
powder was obtai ned. By electron m croscope observation, it was confirned
that spherical silica particles were imobilized on the surface of the
natural mca alnbst in a single IaF_ei ginéarly to Fig.2. Exanple 7

10 20 30  40%

Fig.7
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The procedures were carried out in the sane manner as described in Exanple
1 except that silica organospl in which SidJerr] particles having an
average particle size of 1.0[err]m 16
wer e di spersed and which has a SiJerr] concentration of 60 % by wei ght
.was used, and flaky fine powder was obtai ned. By el ectron m croscope
observation, it was confirned that spherical silica particles were

i mmobi li zed on the surface of the nf§ Wal mica alnpbst in a single |ayer
simlarly to Fig. 2. Exampl e 8 6

10 20 30  40%

Fig.9
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The procedures were carried out in the sane manner as described in Exanple
1 except that 1, 3-butylene glycol was used instead of nonoethyl ene gl ycol
used in Exanple 1, and that n-butanol was used instead of ethanol used in
Exanple 1, and flaky fine powler was obtained. By electron m croscope
observation, it was confirnmed that spherical silica particles were

i mobi | i zed on the surface of the natGiral mica alnost in a single |ayer
simlarly to Fig.2. Exanple 9 Ipézprocedures were carried out in the
same manner as described in Exanple’l @xcept that 1, 3-butyl ene glycol was
used i nstead of nonoet hyl ene glycol used in Exanple 1, and that acetone
was used instead of ethanol used in Exanple 1, and flaky fine powder was
obtai ned. By el ectron mcroscope observation, it was confirmed that
spherical silica particles were inmobilized on the surface of the natural

Fig.10
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mca alnost in a si ngl e Iayer sim|arly.to Fig.2. Exanple 10 g4;st4¥net 1r0s
pr—oce:jtiiﬁs vverfa carried out |n the sane manner as described in Exanple 1
excep at.sili-ca—orga wc, Reevtig @ SiJerr] concentration of 40 % b

wei ght M&M&@Kﬁé t~ d }TI nat ur al m'c!al was used without the g

i sopy digdivetriition | BeEN "~1 Pagrf%l’f | dky fine powder was obtained. By el ectron
17 Erioggope rep M/é@li@ﬁ’d ¥ Jas confirned that spherical silica

par t{ ok e zwere)i mabl I1. tedaged the surfacé" of the natural nica alnost in a

si ngl el gyetcisi nigaged yo.tto miged Z..

SPECIFICATION

FLAKY FINE POWDER, PRODUCTION THEREOF, AND COSMETIC

[ Field of the inventibn ]

The present invention -relates to a flaky fine powdér_
which is used as é compounding agent for cosmetic, pigment,
and paint, or as a filler for such materials as plastics,
and production'thereof. -Furthermore, the present invéntion

relates to cosmetic in which the aforesaid flaky fine power

- is compounded.

[ Prior Art ]

A flaky fine powder has been used as a compounding agent
for such materials as cosmetic, pigment, and paint, or as a
filler for such materials as plastics, and as ;his type of
flaky fine powder, that produced by covering a surface of a
flaky substance such as mica as a base with metal oxide or
other appropriate material is well known.

This type of flaky fine power is produced by
precipitating hydroxide from aqueous solution of metallic
salt Qnder coexistence of a flaky substance as a base and
depbsiting said hydroxide on the surface of the flaky
substance.

However, a covering layer formed on the surface of the
aforesaid flaky substance is a layer comprising primary
particles and/or aggregated particles of the hydroxide and
having uneven thickness. For this reason, it is extremely

difficult to control a form or a thickness of covered

particles.

This is the replacement sheet
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Exanpl e 11 The procedures were carried out in the sane manner as
descpiﬁed i n Exanple 1 except that the ethanol was not added in the m xed
liquid, and that the liquid was heated to 35[err]C, and flaky fine powder
was obtai ned. By electron microscope observation, it was confirned that
spherical silica particles were inmobilized on the surface of the natural
mca alnmost in a single layer simlarly to Fig.2. Exanple 12 The
procedures were carried out in the sane #mnner as described in Exanple 11
except that silica organosol having a SiJerr] concentration of 40 % by
wei ght was used, and that 160 g of natural mca was used, and flaky fine
powder was obtai ned. IRy adlddttioan & madsc ppeE polssefapiroducittionaof &bafir med
that spherical silica particles were i mobilized _ on the surt'ge of, t he

natural mca a|n0§pnyﬁn%}qﬂaﬁgp¥pqi%;eflaky fine powder covered with oxides
was to make use of physical characteristics specific to the

oxides used for covering (such as a refractive index or a
light transmittance), but a flaky fine powder for use of its
function originated from the shape of covered parﬁicles had .
not been known.

By the way, in German Patent Laid Open Publication No.
3922178 which was laid open on January 17, 1991 after the
priority daté (August 16,1990) of this PCT application, a

“minute flaky base which does not aggregate but has a high

) dispersibility, characterized in that said base contgins
- : spherical particles, each having a smaller diameter as
compared to that of the minute flaky base, by at least 0.5
ﬁ by weight, is disclosed. 2nd, it is described in this
publication that, as the minute flaky base, that having a
diameter in a-range from at maiimum 1 to 500 gm is suited,
and that a diameter of the spherical particle should
preferably be in a r#nge from 0.05 to 50y m.

. It seems that the base tan easily mové"becaﬁse spherical
particles act as a kind of ball bearings on the surface of
the minute flaky substance. .

Furthermore, in the aforesaid publication, a method of
mixing a suspension of a minute flaky base with a
suspension of spherical particles, each.having a smaller
diameter as compaied to that of the base, then filtering,
drying, and calcining, if necessary, the base is disclosed
as a_method of producing the aforesaid minute flaky base
not aggregating and haviﬁg a high dispersibility. Also it

is described in the publication that, when preparing the

This is the replacement sheet



5|_’_mla_r_‘l_y to Fig.2. Exanple 13 , Mxed liquid was prepared by m xi ng 200
g=of ~sil i ca hydrosol prepared by dispersing SiQ2 particles, each having

an average particle size of 0.3 [err] m in water as a dispersion medi um
with a SiJerr] concentration of 10 % by weight with 220 g of nethanol. 80
g of talc having a thickness of 0.4 mand aspect ratio of 120 was added in
this mxed liquid, and then to adjust pH of nore than 12.5, 28 % aqueous
anmoni a was added, stirring this liquid 3t the roomtenperature, to adhere
silica particles on the surface

mixture described above, it is important to fully mix the

‘two suspensions by means of ultrasonic processing.

[ Disclosure of the Invention ]

Objects of the present invention include, by covering a
surface of a flaky substénqe as a base with spherical
particles, reducing the glossiness of the base caused by the
irregular reflection of light on its surface and simproving
the slipperiness to provide new and at the same time useful
flaky fine powder as well as production thereof.

The flaky fine powder according to the present invention
comprises a flaky substance and silica particles deposited
on its surface, or comprises the flaky substance and the
silica particles furthermore immobilized by hydrolysate of
alkoxysilane or silica gel.

!The flaky fine powder according to the present invention
isiproduced'bf adding alk&xysilane in a dispersion’
containing a flaky substance and silica particles and then
hydrolyzing the alkoxjsilane, or py adding silicic acid

. solution in the dispersion described above énd gélling the
silicic acid solution.

Furthermore, a production of the flaky fine powder
according to the present invention comprising depositing
silica part;cles on a base in a dispersion, or immobilizing
by hydrolysate of alkoxysilane.and/or silica gel, .which is
very simple and economical, and spherical silica particles
are tightly carried on the surface of the flaky substance,
so that the flaky fine powder is physically very stable and

is available for various applications as described above.
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of the talc. Then, this dispersion was heated to 35[err]C, and

et ai ‘i ng the tenperature and the aforesaid pH the procedures for

i mmobi I'i zing by using tetraethoxysilane and 28 % aqueous anmoni a were
carried out in the same manner as described in Exanple 1, and thus fl aky
fine powder with silica particles inmobilized on the surface of the talc
alnost in a single layer simlarly to Fig.2 was obtained. Exanpl e 14

M xed liquid was prepared by m xi ng 100 of silica organosol prepared by
“dispersing SidJerr] particles, each having an average particle size of
O.1[err]m in nonoethylene glycol as a dispersion mediumwith a SiJerr]
concentration of P0BRbelflyDeswyiighionMolf htht? @rgwitfgsi $opr opanol . 180 g of
natural mca ) ) .

Fig.l is a drawing showing a preferred area of a
dispersion when depositing silica particles on a flaky
substance with the permittivity (&) [ - ] in the
horizontal axis and the ion concentration (N) [ ppm ] in
the vertical -axis.

Fig.2 and Fig.3 are pictures showing the structure of
particles on the surface of the flaky fine powders obtained
in Example 1 and Example 21 respectively, while Fig.4 and
Fig.5 are pictures showing the structure of particles on the
surface of the flaky fine powders obtained in Example 1 and
Example 21 respectively after the samples underwent the
fixing test.

Fig.6 through Fig.10 are drawings of reflected light
distributions showipg scattering of reflected light when
light is irradiated on samples A to E respectively.

[ Best Mode for Carrying out the_Iﬂvention ]

Description is made in detail for the flaky fine powder
according to fhg-présent invention-aﬁd prbduction thereéf.

There is no restriction over a base in the present
invention, as far as the substance is flaky or scalelike,
and generally such materials as a natural mica group
including common mica, biotite, and sericite, or synthetic

‘mica, talc, platelike silica, platelike titania, and glass

flakes are available.
Appropriate thickness of a flaky substance is allowable
for each application, but generally a flaky substance havihg

a thickness of approximately 1 um or less is often used.

Silica particles deposited on a flaky substance are

This is the replacement sheet
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having a thickness of 0.3 [err] mand aspect ratio of 100 was added in
thi's mxed liquid, and then 500 g of water: was added, stirring this liquid
at the roomtenperature, and .additionally pH was adjusted to nore than
11.0 by adding 28 % aqueous ammonia in the liquid to adhere silica
particles on the surface of the m ca. Then, this dispersion was
heated to 45[err]C, and maintaining the tenperature and the aforesaid pH,
the procedures for immobilizing by usin& tetraet hoxysilane and 28 %
aqueous ammoni a were carried out in the same nmanner as described in
Exanpl e 1, and thus flaky fine powder with silica particles immobilized on
the surface of thalnbead sphapstal p andiaglavdmayer pmirtilcdel gitze Bhgu2dwas
obtai ned. Exanple 15 The procedures were carried out i.n'the sane

np ; .
manner as descri BEALETRMENaRP| FPPESXERRY Phdt £t OF ah®itroRPdi PHE A4S

having an average particle size in a range from 0.05 to 3y

“m are eépecially preferred. The silica particles may
comprise either onlf 8i0, or compound oxide or mixture of
the main component with one or more components other than
§io, such as Al,0,, TiO., Zr0,, MgO, ZnO, Ce0., or Fe.0,.

There is no specific restriction over a method of
preparing silica particles and a method of disper;ing the
silica particles in a'dispersién medium, and the silica
particles.are available in any form of hydrosol, organosol,
or powder.

" An operation to deposit silica particles on a surface of
a base is carried out in a dispersion.

As a dispersion.Pédium, water or organic so;vent such as
alcohol, glycol, ester, ketong or aromatic hydrocarbon
éblvent can be used:independenély or in combination thereof.

T The operation for depositing silica particles on a
surface of a fﬂaky substance can be carried out in any of
.the followiné threé'ways. .
" (1) A base is added in a dispersion with silica particles
" dispersed therein, and then the dispersion 'is stirred.

(2) silica particles are added in a dispersion with a base
dispersed therein, and then the dispersion is stirred.

(3) silica particles and a base are added simultaneously
or one by one in a dispersion, and then the dispersion is
stirred.

It is preferable that a dispersion, in which a flaky
substance and silica particles are mixed and the two

substances coexist, has the permittivity (&) which is equal
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19,  ysed instead of tetraethoxysilane used in Exanple 13, and flaky

fi ne powder was obtai ned. By el ectron’mn croscope observation, it was
confirmed that spherical silica particles were inmobilized on the surface
of the talc almost in a single layer simlarly to Fig.2. Exanpl e 16
The procedures were carried out in the sane manner as described in Exanple
11 except that 45 g ( as SiJerr] ) of tsetraet hoxysi | ane was used, and
flaky fine_powder was

to or larger than 15 and equal to or smaller than 80 ( 15%

& £ 80), and in addition that the ion concentration (N)
of the sum of cations and anions in the dispersion is in
the following range.

(D When g is equal to 15, 200 ppm £ NS 5X10* ppm.

® When ¢ is equal to 80, 3X 10‘ppm< N<£ 2xX 10° ppm.

® When g is larger than 15 but smaller than 80, N
within a quadrilateral area formed with A (15, 200), B (15,
5X10¢), C (80, 2x10%) and D ( 80, 3x10¢) in the (X,Y)
coordinate system with the permittivity (&) [ - 1 in the X
axis and the ion concentration (N) [ppm] in the Y axis

Fig.l shows the area described above with the
permittivity (g ) [ - ] in the horizontal axis and the ion
concentration (ﬁ) [ppm ] in the vertical axis.

If &€ and N are within this ra?ge, silica particﬁfs
adhere on the flaky substance in the dispersion, gnd cover
its surface almost with a single layer. '

3 permittivity of and an ion concentration (N) in a

dispersion is coﬁtrolled within this range by, for instance,

_ deionizing the dispersion or adding ions of such substance
as alkali.

-It is not always required that particle size of silica
particles is homogeneous in the processing for deposition.
Even if particles with different diameter coexist, silica
particles adhere without causing any specific problem, so
long as the particle size is 5.0 g m or less. Also silica
particles having a particle size of more than 5.0 am adhere,
but easily separate from a surface of a base. Also

b sometimes silica particleg adhere on the surface of the base

and form multiple layers there, but adhesive strength of
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obt.ai ned. By el ectron m croscope observation, it was confirnmed that
sphericadl silica particles were i mobilized on the surface of the natural
mca alnost in a single layer simlarly to Fig.2. Exanple 17 M xed
|l iquid was prepared by m xing 100 g of silica organosol prepared by

di spersing SiJerr] particles, each having an average particle size of
0.6g m in nonoethylene glycol as a dispersion nediumwith a Sigerr]
concentration of 20 %by weight with 220 g of isopropanol. 80 g of
plateli ke silica having a thickness of 0.5 [err] mand aspect ratio of 90
was added in this mxed liquid, sinultaneously with a mxed Iliquid

conprising 13.3 gs9iid£igaael BoLy dtaRethin QIR @irecd 1§l 8BhérébmRfed of
wat er; and additionally pH was adjusted to 11.0 by addi ng 28 % agueous

ammoni a in this | surfake ofrelihet base g erfiremghy aredki heo tthapethet pretisiless
[err]C, the 1iquid,s¥a5 3hLfdtadel Ok theQYf Suce.

There is noé specific restriction over a concentration
of solids in a dispersion in which silica particles and a
base are mixed, as far as the concentration does not cause
any trouble to such operation as stirring, but preferably it
should be not more than 70 % by weight..

In the present invention, it is not necessary that the
entire surface of a base is covered with silica particles.
A guantity of silica particles to be added against a
quantity of a base is selected within a quantity of silica
particles required to completely cover the entire surface
of the base according to a purpose of each application.

Flaky fine powder covered witq silica éarti&}gs can be
obtained By filtering, washing, and drying the dispersion
after the aforesaid operatién for deposition.

The flaky fine powder obtained as described above is in
a state where silica particles have been adhered on the
surface of the base, and not in-a state where—the siliéa
pgrticles haveibeen immobilized to the surface. For this
feason,.if it is desired to flaky fine powder with silica
particles tigptly immobilized to the surface of the base, or
when it is desired that silica particles hardly separate
from the surface of the base so as, for instance, to achieve
the soft focus effect in cosmetic, it is necessary to
immobilize silica particles on the surface of the base.

In the present invention, a processing for immobilizing
silica particles on a surface of a base is carried out by

using alkoxysilane or silicic acid solution.
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Aft:er the aforesaid procedures, the.dispersion was filtered, washed and
then dried at 110 [err]C, and furtherfrore *calcined for 4 hours at 600
[err]C, -and thus flaky fine powder wth silica particles inmobilized on

the surface of the 20 pl atelike
silica alnbst in a single layer simlarly to Fi g. 2 was obt ai ned.
Exanpl e 18 The procedures were carrded out in the sane nanner as

descri bed i n Exanple 17 except that tetral sopropoxysilane

It should be noted that the processing for immobilizing
silica particles may be carried out immediately after the
aforesaid processing for deposition, and also that the
processing for deposition and the processing for
immobilizing silica particles may be carried out
simultaneously.

When alkoxysilane is used as a fixing agent,
alkoxysilane is added in the aforesaid dispersion, and then
the alkoxysilane is hydrolyzed.

As alkoxysilane to be added, it is preferable to use
£etraalkoxysi1ane. The tetraalkoxysilane is generally
expressed by a chemical formula of Si(OR)., and the R
indicates an alkyl group with a carbon number of 1 to 7.
Concretely, tetramethoxysilane, tetraethoxysilane and
tetraisopropoxysilane are included in this group. ;

A quantity of alkoxysilane to be added varies according
to an adhesive strength of silica'particles required in each
application of flaky fine powder. Concretgly, the gquantity
can be obtained by estimating a quantity of alkoxysilane in
terms of.éié;,-required for a hydrolysate of alkoxysilane

.to £ill clearance between silica particles deposited on a-
surface of a base.with a certain thiékness;

The adhesive strength of silica particles becomes
stronger as a quantity of hydrolysate used to fill the
clearance between silica particles incrgases, but even if
the quantity exceeds a_particle gize of the silica
particles, the adhesive strength does not become higher than
a certain level. '

There is no specific restriction over the condition of

hydrolysis of tetraalkoxysilane, and it may be carried out
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was used instead of tetraethoxysilane used in Exanple 17, and flaky fine
powder was obtained. By el ectron m crioscope observation, it was confirned
t hat spherical silica particles were inmobilized on the surface of the

pl ateli ke silica alnmost in a single layer simlarly to Fig. 2. Exanpl e
19 80 g of natural mca having a thickness of 0.3[err]mand aspect
ratio of 100 was added in a 100 g of SI|%C& hydr osol prepared by

di spersing Sigerr] particles, each having an average particle size of
0.6[err] m in water as a dlspersion mediumwith a SiJerr] concentration
of 20 % by weight, and then 83 g of 17.1 % aqueous sol ution of sodium
hydr oxi de was addeder séanventiprdlecobhdjitionat troe Imsn"antcel;rpercﬁrspe&sidno

adhere silica particles on the surface of the mca, hernr, 91 g of
silicic acid sol utifoRhifh frehrayldpgyrsilangohehecat addedf 15 hxddylmcbw& was

added in the di Sp&r %érﬁgérature in a range from 20°C to 150 C.

Then, to promote the hydrolysis of alkoxysilane, alkali
or acid may be added as a catalyst. As an alkali catalyst,
such a material as ammonia, hydroxide of alkali metal, or
amines is available. Also as an acid catalyst, various
types of organic acid or inorganic acid can be used.

As described above, an operation for immobilizing silica
particles may be carried ocut by using silicic acid solution,
"and herein the silicic acid solution is an aqueous solution
of a low grade polymer of silicic acid dealkalized by means
of ion-exchanging a aqueous solution of alkali metal
silicate such as water glass., If the dispersion medium is
water itself or a percentage of water in it is high, the
processing by using silicic acid solution is recommended.

The silicic acid solution is polymerized or gélled by
adding a specified quantity of_this silicic acid solution in
a dispersion in which a flaky substance has been dispersed
to fill cléa;énée-between silica particles with silica gel.
Silica particles are immobilized to a surface of the base
by the silica gel; )

It should be noted that it is possible to carry out the
processing for immobilizing silica particles by
simultaneously using silicic-acid solutioq and alkoxysilane.

Also it should be noted that the gonditions concerning
the pérmittivity “(s ) and the ion concentration (N) for a
dispersion in the aforesaid processing for deposition are

" not applicable to the processing for immobilizing silica

particles. Namely, so long as silica particles are
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and mai ptai ni ng the terrperature of 95 [err]C, the procedures were carried
ouf* in accordance with Exanple 1, and thus* flaky fine powder with silica
particles inmmobilized on the surface of the mca alnost in a single |ayer
simlarly to Fig.2 was obtained. Exanple 20 80 g of natural mca
used in Exanple 19 and 67 g of silicic acid solution with a SiJerr]
concentration of 5 % by melght wer e added simul taneously in 100 g of

silica hydrosol : 21

immobilized to a surface of a base to some degree by means
of operation for immobilizing them after adhesion, the
dispersion may not always satisfy these conditions.

After the processing for immobilizing silica particles
as described above is finished, flaky fine powder with
silica particles deposited on a surface and simultaneouslf
immobilized with hydrolysate of alkoxysilane and/or silica
gel can be obtained by filtering, washing and drying the
disperse phase. Furthermore, this flaky fine powder may be
calcined, if necessary. _

The flaky fine powder ‘obtained thus can be compounded 'in
cosmetic, in which powder is generally used, in the same
way as that for compounding a conventional type of inorganic
pigment in it, as it is, or after additional surface
treatment with a known agent according to the necessity.

‘Examples of this fype of cosmetic include cosmetic such
as liquid foundation, powder foundation, cake foyndation,
stick foundation, face powder, lip stick, rouge, eye liner,_
eye shadow, eyebrow pencil, and in addition bbdy powder,
anpidrotics,.anti-suntan ¢ream, solid white powder, milk
lotion, and lotion. These types of cosmetic are excellent
in feeling when ﬁsed for applying and spreading on skin as
well as in cosmetic finishing effect such as so~called soft
focus effect, for instance, to make wrinkles invisible.

The surface treatment described above is generally
carried out by using silane coupling agent. Also,
processing with such a material as siiicone oil, fluorine-
based oil containing perfluoro alkyl group, higher fatty
acid or salt thereof, esfer of higher fatty acid to improve

the water resistance and sweat resistance, or processing
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used in, Exanple 19, and then 246 g .of 25 % aqueous solution of sodium
hydr oxi de was added in the dispersion, the procedures were carried out in

t he sanme manner

as described in Exanple 19, and thus flaky fine powder

with silica particles inmobilized on the surface of the mca alnbst in a
single layer simlarly to Fig.2 was obtained. Exanple 21 M xed liquid

was prepared by

m xi ng 100 g of silica 1Qrganosol prepared by di spersing

SiJerr] particles, each having an average particle size of 0.6[err] m in
nonoet hyl ene glycol as a dispersion mediumwith a SiJerr] concentration
of 20 % by weight with 220 g of isopropanol. 80 g of natural mca used in
Exanpl e 1 was addedthnsudl & makedial qusi decahbin hdrydz00egated leididhdh, was

added, stirring
was adjusted to
liquid to adhere

this liquid th t t \
BPE A €525 o PARIIAR G B8 UL RBRPR T t he

d additionally pH

Si |d eampounidifd 6%t®B dhensUf fargerife pbRIdH @Bainst the
cosmetic as described ébove is freely selected according to
characteristics of each cosmetic, and the ratid is around 0,
5 to 40 % by weight, for instance, in liquid foundation,
around 1 to 80 % by weight in cake foundation, around 1.5 to
85 % by weight in powder foundation, around 1 to 95 % by

weight in face powder, and around 0.5 to 20 % by weight in

‘cream, and generally a range from around 0.5 to 95 & by

weight, and preferably of 2 to 85 % by weight against the
cosmetic as a whole is selected.

And,'various.types of components which are géneraliy
used in cosmetic, oils such as-higher aliphatic alcohol,
higher fatty acid, ester oil, paraffin oil, and wax; alcohol
such as ethyl alcohol prépylene glycol, sorbitol, and
glucose; mucopolysaccharidé, agents for maintaining
humidity such as PCA salt or lactate, various types of
surfactant including nonionic, cationic, Aniqnic, and-
amphoteric ohes; thickeners such as gum arabic’, xanthan,
polyvinyl pyrolidone, ethyl cellulose, carboxymethyl
cellulose, carboxyvinyl polymef, metamoriphic or non-
metamoriphic élay minerals; solvent suéh as ethyl acetate,
acetone, toluene; inorganic or organic pigment or dyestuff;
antioxidant such as BHT and tocopherol; water, chemicals,
ultraviolet ray absorbent, pH buffer solution comprising'
salt of an organic acid or an inorg&nic acid; chelating
agent, antiseptic agent, perfume or other materials are

selected and mixed in the aforesaid cosmetic according to

the necessity.'
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After the aforesaid procedures, the dispersion was filtered and then dried
at ‘110[err]C, and thus flaky fine powder covered with silica particles was

obt ai ned. An el ectron mcroscopic picture of the flaky fine powder
(magni fied by 3500 tinmes) is shown in Fig.3.

22 Table 1 Exanpl e Permttivity 1lon concn.
Concn. of solids No. [ - ] 12 [ ppn [wt. %
1 24. 6 860 11.1

Detailed description was made above for a case where the’
flaky fine power is compounded in cosmetic, but the flaky
fine powder according to the present invention is not
limited to use @n cosmetic, and can be used as a
compounding agent for pigment or flat paint, or as é filler
for:such materials as plastic independently or in
combination with other materials as described in the

beginning of this specification.

Detailed description is made hereinafter with reference
ﬁo related experiments, but it should be noted that these
experiments are introduced only as exgmples. When producing
the flaky fine powder, in addition to the conditions
employed in the experiments described below, an average
particle size of silica particles may be changed, and
alkoxysilane other than tetfaethoxylane or tetramethoxylane
may be used. -For this reason,.the present invention should
not limitedly be understood depending on results of these
experiments. The scope of the present 1nventlon is defined
by-claims, and is not restricted by the text in this
spec1f1catlon at all. Also, any deformation or change
belonging to an equlvalent claim in each claim shall be

regarded as within the scope of the present invention.

Example 1 )
Mixed liquid was prepared by mixing 100 g of silica

organosol prepared by dispersing Si0O. particles, each having
an average particle size of 0.6y m, in monoethylene glycol
as a dispersion medium with a Sid} concentration of 20 % by

weight with 220 g of isopropanol. 80 g of natural mica -
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2 . « 25.8 860 s + 11,1 3 24.0

860 b 11.1 4 23.3 * 860 11.1 5
24.6 . 860 11.1 6 24. 6 860
11.1 7 23.9 720 15.5 8 19.5
860 11.1 9 21. 7 860 11.1

10 27.5 13730 13 14.5 11 31.4

50740 ) 21. 4 12 . 32.2 61780 35.7
13 55.1 65240 16.1 14 55.8

14380. 19.1 15 55.1 65240 16. 1
16 31.4 having aS5fg4Bness of 0.3 p2f. and aspg@t ratio of2B0Q was
13090 10..1 )

added in this mixed liquid, and then 500 g of ethanol was
added, stirring the ligquid at the room temperature, and
additionaliy pH was adjusted to more than 9.5 by adding 28 %
aqueous ammonia in the liquid to adhere silica particles on
the surface of thé mica.

The permittivity (e ), the ion concentration {N), and
the concentration of solids of this dispersion are shown in
Table 1 togethef with values in other examples described
hereinafter.

In the examples of the present invention, the
permittivity (e ) at 25 °C was obtained by measuring a
refraction index (n) of the dispersion and calculating
through the following equation, assuming that dielectric
loss does not occur. o

. £ .= n’

In the exéeriments, a reffaction indgx meter Model RX-
1000 produced by ATAGO Co,, Ltd. was used, and measurement
was carried out at 25°C.

The ion concentration (N) in each dispérsion was
measured by centrifuging 50 ml of a dispersion for 30

~minutes at 3000 rpm and sampling the supernatant.
| Measurement of the concentration of ammonium ions was
carried out by means of the Kjeldahl method, while
measurement of the concentration of cations such as sodium
ions, calcium ions, and aluminiﬁm ions was carried out by
atomic absorption spectrometry (by usihg a polarized Zeeman
atomic absorption photometer produced by Hitachi, Ltd.,
Model 180-80) and measurement of~-the concentration of anions

such as chloride ions, sulfate ions, and nitrate ions was
This is the replacement sheet
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18. . 24.9 13070 , . 10.0 19 78.5

49240 * 38.0 20 78.5 ¢ 90120 21.0
21 24. 6 860 11.1 ( Fixing test of silica
particles ) Wat er dispersion containing flaky fine powder obtained in

Exanple 1 or Exanple 21 respectively, were stirred for about 10 hours by a
m xer, and sanples of the fine powder 14 .
23

carried out by means of an ion chromatography (prqauced by
DIONEX, 2010i).

Then, this dispersion was heated to 45°C , and
tetraethoxysilane and 28 % aqueous ammonia were added
simultaneously for 5 hours, maintaining the aforesaid
temperature and pE. A quantity of added tetraethoxysilane
was 13.3 g in terms of Si0O,, and a quantity of added

- agqueous ammonia was 153 g. '

After addition of the materials was finished, the
mixture was additionally stirred for 2 hours, the dispersion
was filtered, washed and then dried at 100 °C, and
furthermore calcined for 4 hours at 600 °C, and thus flaky
fine powder with silica particles immobilized;on.fhe
surface of the mica almost in a single layer was obtained.

An electron microscopic picture of the flaky fine powder

{magnified by 3500 times) is shown in Fig.2.

Example 2
The procedures were carried out in the same manner as

described in Example 1 except that ethanol was used instegd
of_isopropandl used in Example 1, and flaky fine powdér was
obtained. By electron microscope observation, it was
confirmed that spherical silica particles were immobilized

on the surface of the natural mica almost in a single layer

similarly to Fig.2.
Example 3
The procedures were carried out in the same manner as

described in Example 1 except that 1,3-butylene glycol was
used instead of monoethylene glycol used in Example 1, and
flaky fine powder was obtained. By electron microscope

_observation, it was confirmed that spherical silica
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were observed by neans of an el ectr.on microscope. As to the flaky
finme powder in Exanple 21, shown in *Fig."5 ( magnified by 3500 tines ),
the greater part of silica particles was separated, while as to the flaky
fine powder in Exanple 1, shown in Fig.4 ( magnified by 3500 tinmes ),
there were no change between the states before and after the stirring.

( Preparation of cosnetic Exanpl e 22 The flaky fine powder obtained
in Exanple.l and the follow ng raw mat efral s were conmpounded, and cake
foundati on was prepar ed. fl aky fi ne powder . 35.0 wt.
talc 25.0 wt . sericite
20.0 wt. % tlpaﬁtmw|mepmmmllzed on e FuRfags of the natural
' mica almost in a single layer similarly to Fig.2.
Example 4 |

The procedures were carried out in the same manner as
described in Example 1 except that ethanol was used instead
of monoethylene glycol used in Example 1, and flaky finé
powder was obtained., By electron microscope observation,
it was confirmed that spherical silica particles ﬁe;e
immobilized on the surface of the natural mica almost in a
single layer similarly to Fig.2.

Example 5

‘The procedures were carried out in the same manner as
described in Example 1 except that tetfamethoxysilane was
used instead of tetraethoxysilane used in Example 1, and
flaky fine powder was obtained. By electron microscope
observation, it was confirmed that spherical silica
particles were immobilized on the surface of the natural

mica almost in a single layer similarly to Fig.2.

Example 6
The procedures were carried out in the same manner as

deécribed in Example.l-except that SiQ, particles having an
average particle size of 0.3 um were used, and flaky fine
powder was obtained. By electron microscope observation, it
was confirmed that spherical silica particles were
immobilized on the surface of the natural mica almost in a

single layer similarly to Fig.2.

Example 7
The procedures were carried out in the same manner as

described in Example 1 exéept that silica organosal in which

Si0: particles having an average particle size of 1.0um
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i ron oxide pi gment (red) 1.4 .w . % I ron oxi de pignent (bl ack)

0.2 wt.% I ron oxi de pignment (yellow) * 2.9 wt. % stearyl al cohol
2.0 Wm. % | anol i ne 2.0 Wm. % sorbitan fatty
acid ester 0.5 wt.% tri et hanol am ne 1.0 m.%
per fume sui tabl e First, stearyl alcohol,

| anol i ne, sorbitan fatty acid ester, trjethanolam ne, and perfune were
m xed and heated to 80 [err]C , and thet®est of the powder s m xed
-beforehand was added in the mxed liquid. This liquid was m xed
sufficiently, then pressed and nol ded to cake foundation
were dispersed and which has a SiO. concentration of 60 % by
weight was used, and flaky fine powder was obtained. By
electron microscope observation, it was confirmed that
spherical silica particles were immobilized on the surface
of the natural mica almost in a single layer similarly to
Fig.2. |
Example 8
The procedures were carried out in the same -manner as
described in Example 1 except that 1,3-butylene.glycol was
used instead of monoethylene glycol used in Example 1, and
that n-butanol was used instead of ethanol used in Example 1,
and flaky fine powder was obtained. By electrén microscope
observation, it was confirmed that spherical silica
particles were immobilized on the surface of the natural
mica almost in a single layer similar}y to Fig.2.
Example 9
The procedures were carriéd out in the same manner as
described in Example 1 except that 1,3-butylene glycol was
used instead of monoethylene glycol used in Example 1, and
that acetone was used instead of ethanol used in Example 1,
ané flaky fine powder was obtained. By electron microscope
observation, .it was confirmed that spherical silica
particles were immdbilized on the surface of the natural

mica almost in a single layer similarly to Fig.2.

Example 10
The procedures were carried out in the same manner as

described in Example 1 except that silica organosol having a
Si0, concentration of 40 $ by weight was used, and that 60
g of natural mica was used without the isopropanol in -

Examplé 1, and flaky fine powder was obtained. By electron
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24, Sanple A). Exanple 23 ‘The procedures were carried out in the
sane nmanner as described in Exanple 22 except that the flaky fine powder
obtained in Exanple 6 was used instead of that used in Exanple 22, and
cake foundation was obtained ( Sanmple B ). Exanple 24 The procedures
were carried out in the sane manner as described in Exanple 22 except that

the flaky fine powder

obtained in Exanple 7 was used instead of that used

in Exanple 22, and cake foundation was bbt ai ned ( Sample C). Conparative

Exanple 1

microscope observation, it was confirmed that spherical
silica particles were immobilized on the surface of the

natural mica almost in a single layer similarly to Fig.2.

Example 11
The procedures were carried out in the same manner as

descfihed in Example 1 except that the ethanol was not added
in the mixed liquid, and that the liquid was heated to 35°C,
and flaky fine powder was obtained. By electron ﬁicroscope
6bservation, it was cénfirmed that spherical silica
particles were immobilized on the surface of the natural
mica almost in a single layer similarly to Fig.?2.
Example 12

The procedures were- carried out in the same manner as
described_in Example 11 except that silica organosol having
a Si0, concentration of 40 % by weight was used, and that

160 g of natural mica was used, and flaky fine powder was

.obtained, By electron microscope observation, it was

confirmed that spherical silica particles were immobilized
on the surface of the natural mica almost in a single layer -
similariy to Fig.2.

Example 13
Mixed liquid was prepared by mixing 200 g of silica

hydrosol prepared by dispersing Si0O. particles, each having
an average particle size of 0.3 g m, in water as a
dispersion medium with a SioO. concent;ation of 10 % by
weight with 220 g of methanol. 80 g of talc having a
thickness of 0.4 m and aspect ratio.of 120 was added in
this mixed liquid, and then to aéjust pH of more than 12.5,
28 % aqueous ammonia was-added, stirring this liquid at the

room temperéture, to adhere silica particles on the surface
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The procedures were carried out in:the sane manner as described in Exanple
22 except that the natural mica non- ’ covered with silica particles ( used
in Exanple 1 ) was used instead of the fine powder used in Exanple 22, and

cake foundation was obtained ( Sanple D). . Exanple 25 The flaky fine
powder obtained in Exanple 1 and the following raw materials were
conpounded, and m | k foundation was pre{)ar ed. flaky fine powder

18.0 wt. % pure water 8 61.1 wt.% tri et hanol am ne
1.1 wt.% °~ nethyl para-hydroxybenzoate =  suitable

car boxynet hyl cel | ul ose 0.2 wt.% bentonite

0.5 w.% st eapkCt@Cirdic. 2.4 Ww. %

Then, this dispersion was heated to 35°C , and
maintaining the temperature and the aforesaid pH, the
procedures for immobilizing by using tetraethoxysilane and
28 % agueous ammonia were carried out in the same manner as
described in Example 1, and thus flaky fine powder with -
silica particles immobilized on the surface of the talc

~almost in a single léyer similarly to Fig.2 was obtained.
Example 14

Mixed liquid was prepared by mixing 100 g of silica
organosol prepared by dispersing Si0O, particles, each having
an average particle size of 0.1l m, in monoethylene glycol
as a dispersion medium *ith a Si0. concentration of 20;% by
weight with 220 g of isopropanol. 180 g of natural mica
having a thickness of 0.3 um and aspect ratio of 100 was
added in this mixed liquid, and then 500 g of water was
added, stirring this liquid ét the room temperature, and
additionally pH was adjusted to more than 11.0 by adding 28

/ : ’ % aqueous ammonia in the liquid to adhere silica particles
on the suffacé of the micé.

Then, this dispersion was heated to 45°C , and
maintaining the temperature and the aforesaid pH, the
procedures for immobilizing by using tetraethoxysilane and'
28 £ aqueous ammonia were carried out in the same maﬁner as
described in Example 1, and thus flaky_fing powder with
silica particles immobilized on the.surface of the mica
almost in a single layer similarly to Fig.2 was obtained.
Example 15

The procedures were carried out in the same manner as

described in Example 13 except that tetramethoxysilane was
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proepyl en gl ycol nonostearate 2.0 W .5% cetostearyl al cohol
0.2 w. ’

% . 25 liquid paraffin
3.0 wt. % liquid | anoline 2.0 Wm. % i sopr opyl
nyristate 8.5 wt.% propyl para-hydroxybenzoate
sui tahl e titani um oxi de pi gnment 1.0 wt. % per funme
sui tabl e First, carboxynethylcell ujl_gose was di spersed into pure

used instead of tetraethoxysilane used in Examplg 13, and
flaky fine powder was obtained. By electron microscope
observation, it was confirmed that spherical.silica
particles were immobilized on the surface of the talc

almost in a single layer similarly to Fig.2.

Example 16

The procedures were carried out in the same manner as
described in Example 11 except that 45 g (;QS?SiOz ) of
ﬁetraethoxysilane was used, and flaky fine powder was
obtained. By electron microscope observation, it was
confirmed that spherical silica particles were immobilized
on the surface of the natural mica almost_in a single layer

similarly to Fig.2.

Example 17
Mixed liquid was prepared by mixing 100 g of silica

organosol prepared by dispersing Si0O, particles, each having
an average particle size of 0;6;Lm, in monoethylene glycol
as a dispersion medium with a SiO,; concentration of 20 % by
weight with 220 g of isopropanol. 80 g of platelike silica
-haying a thickness of 0.5 g m and aspect ratio of 90 was
added in this mixed liquid, simultaneously with a mixed
liquid comprising 13.3 g of tetraethoiysilane in terms of
Si0, and 500 g of water, and additionally pﬂ was adjusted
to 11.0 by adding 28 % agueous ammonia in this liquid,
maintaining this pH and the temperature of 25 C, the liéuid
was stirred for 2 hours.

After the aforesaid procedures; the dispersion was
filtered, washed and then dried at 110 C, and furthermore
calcined for 4 hours at 600 C, and thus flaky fine powder

with silica particles immobilized on the surface of the
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wat-er, tthen bentonite was added, and the: di spersion was stirred
sufficiently and heated to 70 [err]C.° Next, triethanolam ne and net hyl
par a- hydr oxybenzoate were added in the dispersion, and a m xture
conprising titaniumoxide pignment and flaky fine powder was added, then

the mxed liquid was stirred sufficiently by colloid mll and heated to
75 [err] C Anot her m xture conpri si 28 stearic acid, propylen gl ycol
nonost ear at.e, cetostearyl alcohol, liqui@“paraffin, liquid |anoline,

i sopropyl nyristate, and propyl para- hydroxybenzoate was prepared, and
~the m xture was heated to 80 gerr]C and stirred sufficiently with the
above-nentioned rAbad¢ldkepeidion. allimat, itrhias singier baves soul ket lyaddi ng

perfune at 45[err]F nd stgé1 r.ed at the roomtenperature, and then mlk
f oundati on was obt APN {ﬁh (Eval uati on of cosnetic)

Example 18

The procedures were carried out in the same manner as
described in Example 17 except that tetraisopropoxysilane
was used instead of tetraethoxysilane used in Example 17;
and flaky fine powder was obtained. By electrpn?microscope
observation, it was confirmed that spheﬁiégl silica
particles were immobilized on the surface of the platelike
silica almost in a single layer similarly to Fig.2.
Example 19

80 g of natural mica having a thickness of 0.3 um and
aspécﬁ ratio of 100 was added in a 100 g of silica hydrosol
prepared by dispersing S$i0, particles, each having an
average particle size of 0.6 m, in water as a dispersion
ﬁedium with a Si0. concentration of 20 % by weight, and then
83 g of 17.1'% agueous solution of sodium hydroxide was
added, stirring the liquid at the room temperature, to
adhere silica particles on the surface of the mica.

Then, 91 g of silicic acid solution with a S§io0,
concentration of 5 % by weight was added in the dispersion,
and haintaining the'temperature of 95 °C, the procedures
were'carried out in accordance with Example 1, and thus
flaky fine powder with silica partibles immobilized on the
surface of the mica almost in & single ;ayer“similarly to

Fig.2 was obtained.

Example 20
80 g of natural mica used in Example 19 and 67 g of

silicic acid solution with a Si0: concentration of 5 § by

weight were added simultaneously in 100 g of silica hydrosol
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Each of -the sanples A, B, C, D, and E descri bed above was evaluated in
terns of a degree of soft focus thereof as follows. Each of the
sanples Ato Ewas lightly applied to one face of a doubl e-sided adhesive

tape respectively, and the tape was adhered to a white-color plate to be
used as a 26 tested piece for

nmeasur enent . This test piece was set in a degital variable gloss
nmet er (produced by Suga Shi kenki, UGVSD?]- i ght was irradiated onto a
face on which the sanple was applied at i '

used in Example 19, and then 246 g of 25 % aqueous_solution
of sodium hydroxide was added in the dispersion, the
procedures were carried out in the same manner as described
in Example 19, and thus flaky fine powder with silica
particles immobilized on the surface of the mica almost in a
single layer similarly to Fig.2 was obtained.

Example 21 _

Mixed liquid was prepared by.mixing 100 ¥:of silica
organosol prepared by dispersing S§i0, particlés;ééach having
an average particle size of 0.6 m, in monoethylene glycol
as a dispersion medium with a SioO, Foncentration of 20 % by
weight with 220 g of isqpropanol. 80 g of natural mica used
in Example 1 was added in this mixed liquid, and then 500 g
of ethanol was added, stirring this liquid at the room
temperature, and additionally pH was adjusted to more than 9,
5 by adding 28 % agueous ammonia in the liqﬁid to adhere
éilica particles on the surfacé of the mica.

After the aforesaid procedures, the dispersion was
filtered and then dried at 110 Tj, and thus flaky fine

! L ' powder covered with silica particles was obtained.
An electron microscopic picture of the flaky fine powder

{magnified by 3500 times) is shown in Fig.3.
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an.incidence angle of 45 degrees, and scattering of reflected |ight was
measur ed. Fig.6 through Fig.10 were draw ngs show ng distribution of
reflected light for the sanple A through E respectively, and a quantity of
reflected Iight when light is injected at a certain angle to surface on a
test piece is expressed with a length of a line segnent as a relative
value (9% against a quantity of reflected light froma reference plate
(white- color plate on which no sanple:ﬁ%s been applied). I n any of
sanmple A (Fig.6), sanple B (Fig.7), sanple C (Fig.8), and sanple E
(Fig.10), reflected light is distributed nore honbgeneously than in sanple
D (Fig.9), which indicates that tdlgespft focus effect in these sanples is
nore excellent than in sanple D. [ I'ndustrial Applications ]

Example Permittivity ITIon concn. Conen. of solids

No. [ -1 [ ppm ] [ wt.s ]
1 24.6 860 11.1
2 25.8 860 : 11.1
3 24.0 860 11.1
4 23.3 860 11.1
5 24.6 . 860 11.1
6 24.6 860 11.1
7 23.9 720 15.5
8 19.5 860 11.1
9 21.7 860 11.1

10 27.5 13730 14.5

11 31.4 , _ 50740 21.4

12 32.2 61780 35.7

13 55,1 65240 ~16.1

14 1 55.8 14380 19.1

15 55.1 65240 .. . 16.1

16 31,4 50640 - 21.4

17 25.2 13090 10.1

18 24.9 13070 .. 10.0

19 78.5 49240 38.0

20 78.5 90120 21.0

21 24.6 860 11

( Fixing test of silica particles )
Water'dispersion containing flaky fine powder obtained
in Example 1 or Example 21 respectively, were stirred for

about 10 hours by a mixer, and samples of the fine powder
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A surface of the flaky fine powder .according to the present invention is
not a |ayer conprising irregular particles as that of flaky fine powder
according to the prior art, and is covered with spherical silica
~particles, so that the flaky fine powder has particular functions which
~are different fromthose of the conventional type of flaky fine powder.
For this reason, the flaky fine power aegording to the present invention
is useful as raw materials for such materials as a conpoundi ng agent for
cosneti.c and pignent, a filler for such nmaterials as

27 . were observed by means of an electron microscope.
As to the flaky fine powder in Example 21, shown in
Fig.5 { magnified by 3500 times ), the greater part of
silica particles_was separated, while as to the flaky fine
powder in Example 1, shown in Fig.4 ( magnified by 3500
times ), there were no change between the states before and

after the stirring.

{ Preparation of cosmetic )

Example 22
" """ mhe flaky fine powder obtained in Example 1 and the

following raw materials were compounded, and cake foundation

was prepared,

flaky fine powder 35.0 wt.%
talc : 25,0 wt.%
sericite 20.0 wé.%
titaniﬁm oxide pigment . 10.0 wt.%
iron oxide pigment (red) 1.4 wt.%
iron oxide pigment (black) 0.2 wt.%
_iron oxide pigment (yellow) 2.9 wt.$
stearyl alcochol 2.0 wt.%
lanoline . 2.0 wt.%
sorbitan fatty acid ester 0.5 wt.%
triethanolamine 1.0 wt.%
perfume suitable.

First, stearyl alcohol, lanoline, sorbitan fatty acid.
ester, triethanolamine, and perfume were mixed and heated to

80 °C, and the rest of the powders mixed beforehand was

added in the mixed liquid. This liquid was mixed

sufficiently, then pressed and molded to cake foundation (
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o
plastigs, flat paint having |ow gloss, for providing a sense of high
quality. Especi al ly, when used as a tonpoundi ng agent for cosnetic,
it can reduce excessive gloss of mca as a base and provide so-called the
soft focus effect for, for instance, making winkles invisible. Also with
this flaky fine powder according to-the present invention, cosmetic
having nore excel lent slipperiness and fgelings as conpared to the
ggnventlonal type of cosnetic can be obtfained.

Sample A ).
Example 23

The prgcedures were carried out in the same manner as
described in Example 22 except that the flaky fine powder
obtained in Example 6 was qsed instead of that used in
Example 22, and cake foundation was obtained ( Sample B ).
Example 24 s

The procedures were carried out in the saﬁénmanner as
described in Example 22 except that thé flaky fine powder
obtainéd in Example 7 was used instead of that used in

Example 22, and cake foundation was obtained ( Sample C ).

Comparative Example 1

The procedures were carried out in'the same manner as
described in Example 22 except that the natural mica non-
covered with silica particles ( used in Example 1 ) was
used instead of the fine powder used in Example 22, and

cake foundation was obtained ( Sample D ).

Examgle 25
The flaky fine powder obtained in Example 1 and the

following raw materials were compounded, and milk foundation

was prepared.

flaky fine powder 18.0 wt.%
pure water ’ 61.1 wt.%
triethanolamine 1.1 wt.g
methyl para-hydroxybenzoate suitgble
carboxymethylcellulose 0.2 wt.%
bentonite 0.5 wt.%
stearic acid _ : 2.4 wt.%
propylen glycol monostearate 2.0 wt.%
cetostearyl alcohol 0.2 wt.%
“hiz is the replacement shest
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CLAI M5 » - What is clainmed is; 1. Aarethod of producing a flaky fine
powder, characterized in that al koxysilane and/or silicic acid solution

i s added in a dispersion containing a flaky substance and silica
particles and said silica particles are imobilized to the surface of
said flaky substance by hydrol yzing said al koxysi |l ane and/or gelling said

silicic acid solution. 2. The nethod of producing a flaky fine powder
according to claim1, characterized in®Phat the permttivity ([err] ) of
the dispersionis in the follow ng range; 15 < [err] <
80 and in addition that the ion concentration (N) of the sumof cations
and anions in said dildgeidiparaéin sfied the folloWdhygtebnditions, [err]
200 ppm< N < 5X10[%ﬁ5LiQHgkoYﬂ§p e is 15, 2.0 wk.t

isopropyl myristate _ 8.5 wt.%

propyl para-hydroxybenzoate suitable

titanium oxide pigment 1.0 wt.%

perfume suitable

First, carboxymethylcellulose was dispersed into pure
water, then bentonite was added, and the dispersion was
stirred sufficiently and heated to 70 °C . Next,
triethanolamine and methyl para-hydroxybenzoate were added
in the dispersion, and a mixture comprising titanium oxide
pigment and flaky fine powder was added, then.the mixed
liquid was stirred sufficiently by colloid mill and heated
to 75 C.

Another mixture comprising stéaric acid, propylen glycol
monostearate, cetostearyl alcohol, liquid paraffin, liguid
lanoline, isopropyl myriétate, and propyl para-
hydroxybenzoate was prepared, and the mix;ure was heated to
‘80 °C, and stirred sufficientiy with the above-mentioned
mixed dispersion. Then, this mixture was cooled, &adding
perfume at 45C, and stirred at the room temperaturé, and

then milk foundation was obtained ( Sample E ).

(Evaluation of cosmetic)
Each of the samples A, B, C, D, and E described above
was evaluated in terms of a degree of soft focus thereof as

follows.
Each of the samples A to E was lightly applied to one

face of a double-sided a&hesive tape respectively, and the
tape was adhered to a white-color plate to be used as a
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[err] 3-X 10[err] ppm< N < 2x 10[-err] sppm when [err] is 80, and [err]
Nis in a quadrilateral area formed by A (15, 200), B (15, 5x 10[err]), C
(80, 2x10[err]) and D ( 80, 3X 10') in the (X Y) coordinate systemwth
the X axis for the permttivity ([err] ) [-] and the Y axis for the ion
concentration (N) [ppn], when 15 < [err] < 80 3. A nethod of producing a
flaky fine powder, characterized in tha% a flaky fine substance and
spherical silica particles are dispersefiin a dispersion nedium conprising
an organi.c solvent and/or water to adhere said silica particles on the '
surface of said fl ak%/ substance, then al koxysilane and/or silicic acid

sol ution is addedtFRtehiPdecq| QT PerHTemERt: said silica particles are

i mobi lized on the sypfacedf pjakd FhakyeSulshaneg: by hysdralme geosai d
' meter (produced by Suga Shikenki, UGV-5D), light was
irradiated onto a face on which the sample was applied at
an incidence angle'of 45 degrees, and scattering of
reflected light was measured.

Fig.6 through Fig.l0 were drawings showing distribution
of reflected light for the sample A through E rg?pectively,
and a quantity of reflected light when light is injected at
a certain angle to surface on a test piece is expressed with
a length of a line segment as a relative value (%) against
a quantity of reflected light from a reference plate (white-
color plate on which no sample has been applied).

In any of -sample A (Fig.6), sample B (Fig.7), sample C
(Fig.8), and sample E (Fig.10), reflected light is
distributed more homogeneously than in sample D (Fig.9),
which indicates that the soft focus effect in these samples

is more excellent than in sample D.

I ;ndustrial Applications ]

A surface of the flaky fine powder according to the
present'invention is not a layer cémpfising-irregulai
particles as that of flaky fine powder according to the
prior art, and is covered with spherical silica particles,
so that the flaky fine powder has particular functions
which are different from those of the conventional type of
flaky fine powder. For this reason, fhe flaky fine power
according to the present invgntion is useful as raw
materials for such matefials as a compounding agent . for

cosmetic and pigment, a filler for such materials as
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29, al koxysil ane and/or gelling said silicic acid solution. 4. The
met hod of producing a flaky fine powder according to claim 3,
characterized in that the permttivity ([err] ) of the di spersion is in

the foll ow ng range; 15 < [err] <80 and in addition
that the ion concentration (N) of the sum of cations and anions in said
di spersion satisfied the follow ng condjtions, [err] 200 ppm< N <

5x 10[err] ppm when [err] is 15, [err 7 3 x 10[err] ppm< N < 2X
10[err] ppm when [err] is 80, and [err] Nis in a quadrilateral area
fornmed by A (15, 200), B (15, 5x 10[err]), C (80, 2x 10[err]) and D ( 80,
3 x 10[err]) in thaastics, YElaoeaiht dheisy Joenydssh foe pXoetdingf arsense
permttivity . . ' )

of high quality.

Especially, when used as a compounding agent for
cosmetic, it can reduce excessive gloss of mica as a base
and provide so-called the soft focus effect for, for
instance, making wrinkles invisible. Also with this flaky
fine powder according to the present invention, cosmetic
having more excellent slipperiness and feelings -as compared

to the conventional type of cosmetic can be obtained.
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([err] 9 [-] and- the Y axis for the ionsconcentration (N [ppm, when 15
< [err] < 80 5. A flaky fine powder conprising a flaky substance and
spherical silica particles covering the surface of the fl aky substance.
6. The flaky fine powder according to claim5, said silica particles are
i mobi.lized on the surface of said flaky substance by hydrol ysate of

al koxysi |l ane and/or silica gel. 7. A cosnetic in which a flaky fine
powder conprising a flaky substance andz%pherical silica particles
covering the surface of the flaky substance i s conpounded. 8. The

cosmetic: according to claim7, said silica particles are inmobilized on
the surface of said flaky substance by  pdii$ysate of al koxysilane and/or

silica gel' What is claimed is; _
1. A method of producing a flaky fine powder{ characterized
in that alkoxysilane and/é; silicic acid solution is added
in a dispersion containing a flaky substance and silica
particles and said silica particles are immobilized to the.
surface of said flaky substance by hydrolyzing said
alkoxysilane and/or gelling said silicic.acid sblu%ion.
2. The method of producing a flaky fine powder aﬁcording to
claim 1, characterized in that the permittivity (g ) of the
dispersion is in the following range;
| 15 £ & £ 80
and in addition that the ion concentration (N) of the sum of
catiqns and anions in said dispersion satisfied the
following conditions, i '
@ 200ppm £ N £ 5x10* ppm, when ¢ is 15,
® 3 xX10*ppm £ N £ 2><1'0s ppm, when g is 80, and
® N is in a quadrilaiéral a?ea formed by A (15, 200), B
(15, 5x 10*), C (80, 2x 10°) and D ( 80, 3X 10*) in the
! . (X.Y) coordiﬁate éysteﬁ with the X axis for the permittivity
(g) [-] and the ¥ axis for the ion concentration (N) [ppm],
when 15 < & < 80 .
3. A method of producing a flaky fine powder, characterized
in that a flaky fine substance and spherical silica
particles are dispersed in a dispersion_medium comprisiné
an organic solvent and/or watér to adhere said silica
particles on the surface of said fléky substance, then
alkoxysilane and/or silicic acid. solution is added in said
dispersion, and said silica particles are immobiiized on

the surface of said flaky substance by hydrolyzing said
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29

alkoxysilane and/or gelling said silicic acid solution.
4. The method of producing a flaky fine powder acco;ding to
claim 3, characterized in that the permittivity (& ) of the
dispersion is in the following range; |
15 5 €& £ 80
- and in addition that the ion concentration (N) of the sum of

cations and anions in said dispersion satisfied the
following conditions,

@® 200ppm £ N £ 5x10' ppm, when ¢ is 15,'

® '3 X10' ppm £ N £ 2x10° ppm, when g is 80, and

® N is in'a guadrilateral area formed by a (15, 200), B
(15, 5X10*), C (80, 2x10®) and D ( 80, 3X 10*) in the
(X,Y) coordinate system with ;he X axis for the permittivity
(g ) [~] and the Y axis for the ion concentration (N) {ppm],
when 15 < ¢ < 80 . _ _ _
5. A flaky fine powder coﬁérising a flaky substancé and
spherical silica particles cbvering the surface of the
flaky substance. _
6. The flaky fine_powder according to claim 5, said silica

' pafﬁicles are immdbiliied on the surface of said flaky

substance by hydiolysate of alkoxysilane and/or silica gel.
7. A cosmetic in which a flaky fine powder comprising a
flaky substance and spherical silica particles covering the
surface of the flaky substance is compounded.
8. The cosmetic according to claim 7, said silica particles

are immobilized on the surface of said flaky substance by

hydrolysate of alkoxysilane and/or silica gel.
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FLAKY FINE POWDER, PRODUCTION THEREOF, AND COSMETIC

ABSTRACT

A flaky fine powder comprinsing a flaky substance as the
base and spherical particles covering the surface of the
base,'aiming at reducing the glossiness of the base caﬁsed
by the irregular reflection of light on its surface and
improving the slipperiness. -

The powder comprises a ‘flaky substance such as natural
.mica and silica particles deposited on its surface, wherein
the silica particles may be further immobilized by the
hydroiysate of alkoxysilane of silica gel. .

It is produced either by adding alkoxysilane to a
dispersion containing a flaky substance and.silica particles
;nd hydrolyzing it, or by adding a silicic acid solution to
the &ispersioﬂ and gelling it. This powder is compounded

with various ingredients to give cosmetic.

Fig. 3
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